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O "A TERRIFIC CRASH startled me right out of 
bed one n i^ht as I slept in the cook house of [he 
mining camp where I. work'" writer Mr. Me It wraith, 
"Half awake, I rushed into the kitchen to investi- 
gate — and found a huge hear had broken in and w&s 
tearing into our food supplies. 



"WflODENED by my interruption and lavage 
from hunger, the great creature started for me. My 
Oivly thought was to get a Wily from him — r itid Jmi— 
as these big ciunamon.s can be bud medicine in close 
ciLiarterSr 1 darted back into my room. Then to my 
horror I realized that the bedroom windows were 
tou shu LL for me to get through. 






Hr IN A NIGHTMARE 

in a coM ™eat. Then I j 



f panic, l broke out 
nembered my flash- 
ibbed it from a shelf, 
whirled and flashed it full in the bear's face. 
He stopped short. Baffled 
growls came from bis 
dripping jaws . . . and he 
turned and lumbered out 
of the shark. It's my hunch 
that 1 was One seep from 
being mincemeat when I 
picked up that 'Eveready’ 
flashlight with its depend- 
nble/fW; hated butteries. 

tiU m “ 
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Mew Workshop 

library 



# A -pratitail, Hji-to-tJie-ininufrfc, modem workstiofr 
library c^ntai^inG aver 1400 photographs and line 
dj'ww-l — corcrtllft every phn&e of operation is nd ; 

■naltii^nonce of every major wofkahop motor -driven 
tool— with hundreds of wprciiil operatlonn cipIaJncd 
—valuable shop hint*, abort cut*, anti ecPra) of Clmc- 
savlng table*. yon. how to opera teaU nrnfot tnotor- 

drlvcxi tools, how EO uss nil a«ce«OTl?S properly* how to 
perforin every Imptirtv^c operation, how to ob lain tmu&tiiil 
mulls, how to enivo shop kinks and problt^S and how to 
fccep your tools und oeccMork* Up to cop efficiency. Every 
operation tb HbojM«*t*<r l by bract teal craftsmen. The 
tire a teat shop hook value In year^ Read the partial Mat 
of contents below — and then mall (lie coupon TODAY! 

What you get in this Modern Workshop Library 

of Tupcr Cufra; Grinding AngJwi 
for ttood Turning, 

B«nd$iwM$Erell Sm- R I p- 



C^crior Saw 9t lelnler- R(p- 
ran*; Saw I'lojectiflci: Une of 
M-nutding FctlWii CroaHtuLting: 
Miters: Cutting to J-cjigLh- Re- 
eAwIpk; Rah bo tilths TJh Tfl.ble 
Of^r^Nnns ; Tiisx'r RJJjf |L lAtf i Spline 

tlrou^Cii Cuttmff turv«; l J ro- 

dwetiun Work; Pattern Sawing; 
Cove Cutting; l^nsi Work ; Chub 
fisivi); Simple Tc-uuu illg Jig-, The 
Mullldiug Huad arid Hid Uw. llic 
ujk i.l Ahianive WIlcuIh,. Dadu 
ll>ad r l-ern>liifliT Jib: CamnitHa 
V. pod Joint*; Jointer Opcjatwwui; 
J cj l i-i t L i j ii an fi-dge; Side Mressure 
JoibliQjl Bn lCnd; Surfacing; Et-ab- 
WiinBi Bevrftna ; Taper JelaiUlEt 
Tapu-ihft in the Huuud; Stop 
CbamftLriufin 

iitbi^Wood turning, mqtal 
luaiiLDB and mete! Hpqnhihfi. Ul- 
dddliVE: Spindle Turpin*; £"fi. 



a WEtli every 
ordpr for the 
Dulta ^Mod- 
el iu;? Library 
we 1 hl1ii«Jl n 
Fret ropy cl 

"l-kwtuM.ikL- 

m Mnnty with 

Dul LuTchjIV.. 
ExifPLlIklv valyifebte- Cfvci 
n iLrrirTcmn rucumpLiiH ul sue-- 
ctj-ifid iruMwy-mMiWnji plans 
u E byairacr»of LuwcuittQolA. 



date ?nd Chuck T nr rui ii: ; Special 
j Oporai ' 

lag; Ovtd T'urninx*: Split Turn- 



funLiiLe < 



uLiuriu; l a ust BLccfc- 



Ici^h ; Turned Rto-ji; Duptidte 
Turning! Spiral TumliL(^J , : Hot- 
law Spirals. Fiiulng »hd RcrdLaai 
Vw oT E^the attutlrWKcita; JLk= 
fl-nd FiiluXi^: Wood FLuiiihsns; 
Mtu! T urn me Opet-^iiiCrfi*! Sndn^ 
fling Eq.ui[MPCati MetlWWS Of 
Working; SprcE-al Spinning 
Chur Ike and Appendix: cantHimrafi 
tap ili ill MX-*: Polishing M,itr- 
HaLp; Decimal Equivalents; Table 



pin^aiid rH.H.Lunirf ; IJaeoE Siand^ 
iiid i-enc e; The Hip-ping Biadif, 
Ripping CllTVCJilJJt TtiUlC Over- 
atLDau; ClillliJif Oil ViIcIe I'cn-zc 
mid Gdre; Urt'O: uf Stop Ra<U C ul* 
Oil kliwt; Uiinjt Oainp aLtach- 
nt n n r. ; C ivimt u t ling Wide S-^xik — 

CuLtkiB Cljdtal J 'it CoilsLzurtidrti 

LiuLtinjf GEU'x Kkuzkaj fC-jub-d 
Co:nerA; Circular RluI j-; Saa-Iim;; 
Compound Bund Sav.'injj ; thu 
Cabii-blu 3-eg: Comppnnd-^iwed 
TuminiB^; OmahLuBud Work; 
Sawdnj: ijL MulLipEOf Kjpping 
Thick Seock : Split D^w^Ih; Tu-pur- 
I ci 3 J Lgrn 3 Mnxlc [nil TurnioK 
Stcwu^'M^ I ? attorn Savi inE; Bev-eted 
Cujtua Metal Cutting; Srrall Suw 
Opetatlonit Sanding nnd. Fikng- 

Drill frees*— Method? of LavInH 
Out Dull f'resa Works Ubo of 
Wood DIIm; Saudiryj IJrurns -und. 
Grind iuE WhceJa; DrilJ Practice 
I li \Voorf: Uw and Grind ins ot 
Twlflt IJtlII^; Orillibir and Tnp- 
piag In Metal; Renting, ^haiueig 
and Mortising Oil the drill pn:**; 
Mincdlaneouv drill preuu Ofvr-Ti- 
tinn* uad SJMfdal UuuluS LdtO^, 

AhuiLve Tool* -R-.iffr-r, Belt 

and I lint HLkndi’-r :Hiil: EinLi ai,'. - — 
Iixpiaua LeOu Of L'd Idcr-jn t Abrj-- 



fxamme this Library of our rrslc — Send Coupon 



You am Inspect tlie Dcito 

M'Ji.Iutu Worlulrop J^ihrary 
without riakiblt a peitny- Sim^ 
cly Bll out and in-Hil <zaupcn 
today. When ihi com pkw li- 
brary. pipe the FREE -Citr-P- 
gift book ajriv«p, JjftStpfl id , Jn ■■ 
Hpv-ct It thorcuElilVi M yc>a 
rtren't fuLLy oatiihcd irt ^vtrv 
way™yaif -can returb the li- 
brary—and every peitay yo-u 
have jin id, including rctuna 
pcraLaj^. irill Le proniptly re- 
funded — without q □cation. 



FRft— 1 

Extra Gift 



^Sw-m; I low to- Sliarpeit TooSaj 
Grinding Shaper CuHLuik; Grlnd- 
Jilg Twiiit DrilLu; Haw to Use 
Seeding Dntnip. CuX-QS IMiedh 
^K>p*r--Sh.npcr AdjU-slnLeBtB 
Cuitvfw and Cnilaxi; Slutpia^ 
WILD fulduu; with 'ToLIhj^ ; with 
pamui-by ; Dwof Forma; Ji«n and 
J-'iituTtt*: ApplLoatlon of Shaper 
Cutter-; GiLodLhg SliapCLr CuttOfBr 



Frndical Finishing; Jrte^dl 

The hoolc that ehop- 

biUii ban been waiting for. 
Tells how to do every pos- 
sible ftn«HEii(Vg operation— 
li*>w to prepare tlic (itforlf. 
how lo stain, Jill vamiah 
— lacqber, PfOper use -OE 
speuy K^in and brush. Hnw 
to finish metal, how bn mix 
your u^l Sow c-ost mare- 
r i,iln. Silk jereert process 
Guide on every ftnishitiK 
uperatlon. giving accrct 
mothnds developed over 
raany I'CSTV^ 



Modern Workshop Library DirliUa jUt-Cl 
The lielta Miiiul*0turlnft Company 
4&Q-434 L. Vienna Ave., Milwaukee 

Gentlemen: [ end™ tl for which plcn*t 
send iHC complete Modern Workshop Libriity. 
postpaid, ulus FREE gift l#odk It Jl lihdrr- 
■stood that if E ans not fully Wtufu-d, I can rv- 
U\rwi the librufy fl.ad you will tefund every 
peony 1 paid. includiBg return peetaxe. 

Ydun#.,., 



AJJ'f'ffr... 
Cj'^- 



Sla if.. 
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”The Marines have Landed" 




mill 

CRESCENT 

TOOLS 

went with 

them 



OFFICIAL makim: CO-IIPS pitotgs. — 

Do wn lilt- CJ r^iF Flrtj, | uliihVE-^ frmn I Iij- il>»ck. 
of ■ N«TJ iTailNpurl, £hi Amrliti'A |iriilp 

onr I'niled StAtr-ri Marlin. us-lIt a.iifr lb3* 
|Mclnrt wfli LaktD, !r tLe illoitlua vm Wr^ll in 

Land." 



The modern fighting fore*: is one vast machine — 
Jeeps, 'lanks, Trucks, ami a multitude of other 
mechanical devices including; Higgins landing 
boats of the Marine Corps. To keep this mechani- 
cal army in a high state of efficiency, it takes tools 
— good tools like Crescent. 



Th** Murine* ?’^la!l*li«b a hrnrh-lir-nd. (iivF|) 
This, Pnuph^"t <rf ail tifrhtinp jab* bmt bfen a 
ngHrc-LsIiT of i hf Li. S. Mririn# turp* aJur-r 
ibjiy fim? Jandrrf at lb*’ ItvhBma* bi 1776. 







If you find ii scarcity of Crescent Tools at your 
hard ware si ore, it is because our soldiery sailors 
a Eid marines Lave plenty of them. So* too* do 
thousands of defend plants working ail out for 
Americans fight again si wurJd aggressions So hear 
with us, old customers nnd new; we want to serve 
you, but we know you want us to serve the nation 
firsts The harder we all work now the sooner there 
will he plenty of tools for everyone, 

CRESCENT TOOL COMPANY JAMESTOWN, N. Y* 



CRESCENT TOOLS 

(Jive U/in<j 5 to \Motk 



CRESCENT ft CRESTOIOr WRENCHES, PLIERS, SCREWDRIVERS, SNIPS, HACKSAWS, ETC, ETC. 
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Next Month. 



IN THIS ISSUE 

Future Sources of Power - - - - I 

Super Sailors for the Subs - - - S 

Flying Wings Are Coming - - - 14 

Color at Work *--*-**17 
The Emergency Patrol - * - - 26 

How to Cut Your Heating Bill - - 34 

Kilowatt — the New Hired Hand - 40 

X-Rays in Overalls 46 

Building the Liberty Fleet * * - 50 

Tomorrow’s Plane Takes Shape - 56 

The Battle for Safety - 66 

Glass “Eyes” Give Men Super Vision 72 
The Truth About Lightning * * - 82 

Rubber From Milkweed - - - - 88 

Throwing Light on the Darkroom - 92 



Wherc-to-Buy-It Index Starts on Next Pape 



What to Do in a Blackout 



\X7HEN the sirens howl and the yellow light of the 
* * “alert” in army interceptor headquarters changes 
to the blue light of the blackout, the important thing 
is not to become excited. There arc certain steps you 
should take T before and during the blackout. They arc 
outlined for you in a timely article next month, which 
also gives you a glimpse of California in the dark. 
Before the emergency, store some water in sterile 
containers, and lay in candles and flashlight batteries. 
Plan a ^darkroom” — lighted inside T dark from out- 
side. Read this article for helpful advice. 

Call to Battle Stations 



T TNCLE SAM T S mighty fleet goes into action# From 
^ the deck of an airplane carrier, fighter, scout, 
bomber and torpedo planes roar into the sky. Destroy- 
ers icreen the battle line, submarines stalk enemy 
transports, battleships lash out with salvos of IB- inch 
shells. In the April Co loro to section youTl see the 
Navy in action — eight pages in color. 



TjAISlNG a small, club-shaped 
^ .22-caliber rifle to his shoul- 
der, a marksman took careless aim 
at an armor-steel target and fired. 
The bullet went clear through the 
slab of steel. Any ordinary “22” 
would hardly knock down game 
bigger than a rabbit. This high- 
vcloeity ' L super-22” will kill an y 
big game by hydrostatic shock, 
even if it strikes a leg. The pow- 
der charge is terrific; the tiny bul- 
let liquefies and literally flics into 
dust when it hits. Head about this 
sensational new weapon In the 
April issue. 

10,000,000 "Hellos” 

O IGGEST potential traffic tangle 
^ in the world is in New York's 
telephone system. But it never 
snarls. Daily calls are flirting with 
the ten-million mark, At the peak, 
300 to 400 numbers are dialed ev- 
ery second. A feature next month 
telb of the technical magic that 
controls this gigantic traffic flow: 
a new “electrical brain” that con- 
nects your call, pulp -Insulated 
wires so slender that 4,242 lit in a 
cable no bigger than your wrist. 

Outwitting Saboteurs 

INURING the last war, sabo- 
^ teurs started flies with “pan- 
cakes^ of burlap soaked in self- 
igniting chemicals. Now they're 
dropping glass marbles that catch 
the sun's rays in their universal 
focus, and lead cigars whose hid- 
den chemicals are a "delayed fuse” 
for a destructive blaze. But there 
are ways to outwil the saboteur r 
Read the April story and be alert. 



Fcibilihod nurathtr h? FOrULAR MECHANICS COMPANY, sod East QntarLo Stmt. Chicuif*. U. S_ JL Single copy In Cl* United 
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PYROIL CAN HELP YOU 
MAKE YOUR CAR LAST LONGER 

During tiie Storms and Cold of Winter 
Py rail's Protection is Especially Valuable 

N ow |Isnt ii in vjLn.1 lg keep ycHJP £HT In better shape, let 
Pylori] help YOU. With pif(»pw enre the euf yuU uWT5 
eiun liLHt for yen in &nd give excellent UTVICCr 

For one thi-njr. FyruM mnkss your ear atart eaRicr wher. the 
oiHCLne iu l-iiIJ. That mfrthfl Icfli peuKihitity H>f l!iieiih|IC to- 
ipn rl* i hjin druLu on the battery. 

AeUI jltii 3 corrosive attack rfo held r-rapcmaitile fur- much of 
eHEin .0 weamuL Pyrithil prcvenlH rut r'-ei-ihrt from nettinfr n 
toe hold in your engine. 

Cum, dludffe and hard cn rbon are common yet destructive 

rimtiiminiL t Liin.- 1 : Pyruil ck'JLnu these Diitl 

Pymil in highly cffruiotuacok to uto, Only three ounces in 
tank and twelve numiM in emnkeauie wlII p tu-tert 
j-uur c«r lor hiandrcdH of milefl -nf drivinEl 
Let TVroSl help you make yuur ear last long«r r Aek at your 
Ri.-rvice- station or jrampL 1 for n Lruyl tent *udny. Send eougulk 
beloW for InttTMting T1OT literature enpr-prninR- the many 
kmhrHba nf llm Ism oiih auper lubrication process, Mami- 
fnetured anH Guaninteed by Pyrnll Company. W. V. 

Kidder. founder. !»3 Pyroil Uldg.. La 

Crneae, Wisconsin. U. 3, A, 

Keep 'fifli rotting wftfr Pyroitf 

FDOr, Twe brief but Jitid?'*’ 
■ n Edint- Em -veil niL-n,%.MjiS 

Fial U m. OCOMIIHVJNQ TRA«S- 
CO RTflTFON nucf. * T LIAM 
(JUT THAT KNdliie N«W1" 
44 -nd corpnn briaw jmrf «i 
Etlvt Urn* Fr*-o- 

DISTRIB0T0R5: 

-H- 

CHECH AMP MAIL 

COUPON FOM F N AN- 
CHIIE FACT'S. 



pyroil r<HrPAYfc- 

53 Pjrn-il IMrlir.. LflCrP-" «-r r T|nPfllii|H 

Plf-awf- f-f-nil nu- a cirpy of each *tf ill*' n* 11 ** m*-"-> 

^ijoi-t fdlJrhkt h L f] l> n ■*«-■> in jr Tj'tiir < fl irf I'd f io Ti . ” and M f k'flU 
flaf -T^nl t-.irrinm iV^w . 11 

Q Siirul delnllo ef ydMir |dnn for DHtrihul 



fSjinif-,, 



f AJJrfH.. 

$ r.H? nr 
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WHERE-TO-BUY-1T INDEX 

Where no name and ad dr *11 appear directly under 
an item. tb* product ii not believed by u( to be 
comm ere iplly ovoilable 

Folding crane for I rod or. _..^ rrrrrrr _ r 5 

WlllimfllCff HrstcT Ob, 5303 N E. Cl^knaiiw Bt., Fertla-acl, Ore. 

Push-huHon cigarette »ie for aula.... 6 

Reliable fuel pump far drum 6 

Takhciin Oil Tank i Pump Cm,, Ft. Wayne, Ind. 

Tolling ikfld vibration .,,,., 6 

CancretB aver balloon formi igloo..... 7 

PCailic Agurei cut wllh saw 13. 

StTVltZ IrtdL^lFES, fnc.. 3Q3& B. GtlUAUt Avc., ChitiurB 

Body famporatuFif very....,.,, 13 

Album far viewing tolar »lldat 12 

Too Leutfcrka A AnlolEic, [> PT. Wabeah Ave., Chknfo 

Waoden JJ bricki" far walk building.. 13 

Arthur MprEiLn, Fju-d Rebles Ave. r Lin Alice. CnLlC. 

Fixed telescape facused by mavabi* mErrar-^..^...^ 16- 

Powtrfol S7--loo lank .... r ^_._ rr „... pr ..2S 

Spott-ioving Hat and coal rack 2S 

curler Miff, da., 4ll& RRTC-PHWood Avu.. Ohleagg 

Relrnoding lertglhchi lire life 32 

Power shovel hal I rcmtporenf Cab...... r . 33 

Army lays iwilfle* by coni chate 33 

“Normundia” as airplane carrier.,,.... 33 

Packel-slie boat Irtmi)..,,,,, L 33 

ajjuTU, Itir. r Beech and KeulLrorcJi Aves., CLhcLEUull. Oh Jo 

Color phoiot ofd in froif ihipmonisi 33 

Skyuroping enrnora track 39 

Portable landing Ugh If far Army..*...^...„ 39 

Trailer hams for defenio workers 44 

Dio! «Kowt rnileoge bciwotn ciiiot 44 

w. C. aeorffc. Hm ;!«, pej'unlek ^prmffs, r?a 

Infrared COBlirrg ftif flaihhylh .. 44 

Pc7-andLc % tipnrlc, Fulton, ftrw Vork City 

Mule-ambulaneo carriei casualties 4J 

One-wOrkf model 43 

Firebeat ridei trailer Inland... 40 

Hantes 1 EhffinceririB BtST lW H Prwpcct. Ohio 

□ dors removed from gaiolin* 40 

Chita! holder absorb* lliodkt. , ; u 1 1 L .n; 40 

M. ti. CiLrmlDffhani Co., HE E. Ceraorc 31., pmsfcutth. Fa. 

Model engine hat 10 eylindeM 43 

Wheels tested al lupertpeed. 49 

Railing ilrng f*r injured da^ . ■■■ ... 54 

Window lig-n unit 54 

Red Chief I cidun tiles. H, M:l" h i rti n Ave., Chl^f-ffB 

Broke canlrol far railroad wheels 54 

AuiiiTJeaia Bra l± Shoe A- FcailfLlm , Cg., 23d Fuck Ave., Hvv Vorlc 

Hoot lamps thaw fraien rodLatars.... 54 

Tlie FoatorLa Frewied Steel C-orp.. Foatona, Oliici 

Fluo-reicent lempt depict bomber _ 55 

Silent italic drag for car........... 55 

Electric ServLee Suug]3ei, nih nnrl Cambyqa. Philadelphia. Fa. 

Flexible be-ad for doorway arch 59 

Null Ii Lift] Cvpouut CO., HiLKalb, N. Y. 

-Solda^ing kit iplkui fludrit wirtl 59 

JLffffers, Inc. 1 215 YT. miiidiD Bt., Ctiieo^a 



■■ Chair and lablo unit 



^T^rttpunni blacks far glejfrt huTldin^a 

PlttslHirffh Ccrnjjjg Corn. , Orenl ESldg., PtttAbuii^, 

SpOCe-Sciving chciiri ... 

The Robert a. James Mfff. Co., amilb Euclid. 

41 Ekm-olce i]ngi rr thol frOcni gun ... 

Air whistle aid navigation 

Shark killen r dub.,.. 

(Continued to page 3 A) 
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AIRPLANE 

lighter* cockpit (Hurrf cane, Me s a er schmidt 


71 Mar 


Landinglights , portable, invisible overhead 


39 Mar, 


See bomber 

Tomorrow's takes shape 


56 Mar, 


Windshield , twin, for air liner 


90 Mar. 


Wings, flying 


14 Mar, ' 


Album, re lie c ted light, for viewing color 
slides 


12 Mar * ! 


Ambulance on mule for army 


45 Mar , 


: AUTO 

License plates, long term, save steel 


80 Mar. 


) Baby carriage mirror keeps infant amused 


90 Mar, 


Black light guides army trucks at night 
Blocks, hollow wooden for wall building 


81 Mar. 
13 Mar. 


Bomber, supercharger rotor tests 


49 Mar. 


Bottle opener with retainer cup 


22aMar. 


Cake knife with V-shaped blade lifts pieces 


24aMar. 


Camel 1 s hump stores fat, not water 


198 Mar. 


Camera "brack has 20- foot tower and rubber 
fenders 


39 Mar. 


Carbon in gasoline engines reduced with zinc 
oxide 


25 Mar. 


| Chair and table, coupled, hold lamp and books 


60 Mar. 


Chairs, space saving, nested into one 


61 Mar. 


Chess game for bl^nd 


70 M ar , 


Chisel holder absorbs shock from blows 


48 Mar, 


1 Cigarette e^se* push button In steering wheel 6 Mar.l 


Clothing, antiseptic, aids health 


76 Mar. 


Coal heater extension changes to oil burner 


95 Mar. 


Coat steamed and reshaped by pressing form 


96 Mar. 


Coils, hijfdi frequency iron core for tuning 


159 Mar: 




Can this happen to YOU? 



If was the President talking— telling; George that 
while he would like to give him the job — to 
promote him to an executive position, it was im- 
possible to do so. 

This was a bitter blow to George— he had known 
for some time there would be a vacancy in his 
department— the department manager was moving 
up— a new department head would be appointed. 
By seniority George was entitled to the job, had 
been count ing on iL 

It would mean more money— those unpaid bills 
would be taken care of— the children would have 
more ad vantages— there would be travel, recreation, 
social activities. 

George had been a fine, loyal employee for twelve 
years— doing his assigned tasks well— hoping by 
faithful servneo to win some day an executive posi- 
tion with his company. 

Now all of these hopes were being swept away— 
as in a dream he heard his chief continue— "You 
see. George, in these days it is ability to produce 
that counts. You're not ready to take on the bigger 
fob— you have made no preparations which would 
enable you to flit it properly. The man who is going 
to get that job is Martin. He has been with us only 
four years, but during that tamo he has not only 
been studying the relatio nship of his department to 



the business as a whole, but he has been studying 
and preparing himself at home," 

Poor George— no one to blame but himself. Busi- 
ness is full of ^Georges”— men who do not realize 
the importance of preparing definitely for promo- 
tion. They forget that long experience on one job 
does? not necessarily prepare them for the job above. 
And almost never do they reach the executive jqb 
and the bigger money. 

Fortunately, there is a way— simple, practical, 
thoroughly proved by thousands — for the "‘Georges" 
to make sure ol promotion. Modern home study— 
the LaSalle way— gives them rather quickly the 
knowledge and ability to handle the job ahead. It 
does not interfere with their present job— instead it 
helps. It is moderate in cost and intensely interesting. 

In fairness to yourself— 

If you ore one of Lhe men in business doing routine work 
— along in a low pay job, there is one thing, m 
fairness to yourself, you should do right away— and 
that is— FILL IN AND MAIL THEGOUPON BE- 
LOW AT ONCE- It can be the turning point in your 
business career toward the bagger rewards business is 
witling to pay to the man who is trained. Our FREE 
booklet "TEN YEARS PROMOTION IN ONE" ia 
most inspiring. Don't let a postage stamp and one 
minute stand between you. and full details regarding our 
training and opportunities to which such training leads* 



LaSalle Extension University 

A CORRESPONDENCE INSTITUTION 

Htfrt- JB4-W Chicago 

I am tired of being like "Charge." I want at least to investigate the 
pOasifriJitbte of home study for me. Send me FREE, "Tern Yeao? Pn> 
motion in One" and your free 4B-page booklet en the business fteM I 
have cheeked bdow. 

G AcrauntJng □ Fortm si ilk hip Q TtidtttftblMpiM tenant 

D ElHUlhPc MiDt^nicqt □ Law P BiliEnm LdW 

O Traffic M nit Bl:gc me at □ Stieftmtaibi pj li ns I new Cor^fpOUd - 

rnev 

Name. ....... Age 

Present Posilion, , . 

Address — ■ 
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Why SMOOTH-ON 

is a war-time necessity 
in every household 




MduuhAM ftcpoks Aula Repairs 



New boilers, tanks* heaters, radiators, piping 
, „ . atl these and other household equipment are 
now hard to get and costly. Automobiles, too* 
and even tools and small household hardware 
and utensils must be carefully conserved and 
kept in good condition as long as possible. 

With Smooth- On No, l t you can make innumer- 
able repairs yourself to keep your household 
equipment and automobile operating better and 
longer, and also to save much time and money. 
Cracks in machinery castings; leaks of water* 
steam, ail and gas; louse parts* handles, etc.* 
that cause trouble, can alt be quickly and last- 
ingly repaired with a little Smooth-On , * . the 
iron repair cement of a thousand uses. 

Be sure to send the coupon TODAY for FKEE 
Handbook showing the many ways in which 
Srcmolh-On can help your household now above 
all times, 



Huy Smmth'On in Tmji.-, 1-lb. nnd Inrpor cans from 

your dealer ar Lf nectssii ry from oh. I- nr ynur protection, 
insist on Smtnnth-On h uacd by repair men for -t7 yi^ine. 




3)aitwiM SMOOTH-ON 



SntDfflh-Qrt MiTinf^ctarini Ur-pt. 3T 
STtl Corn-man ipew Ave., 

Jemey City, N. J. 

i'luiiHf ntnd. it n.' FREE HfiTijijLli-On Einnillrctolc. 

Sui u.E . . . . * . . ■ + , 



AdtlrvH-3 



ifl - 1 £ i r.+ ldk-tl-l ,,+ l,IIFHIP+,H , + ti + 1 t 1 



{Continued from page 6A) 

Vacuum brush for Venetian bliiidi... L _ W 

Pr-cvnJrr mV.. EIiilLjIc YiL-LULkira ClcariET Ca, Clevnl^nd, 0h:ti 

^Squeered" food SOW* i hipping Space.. 64 

Folding frailer in auto trunk-.,—.. „ 64 

A- MuriLry^, P, Q. Box. 336, Butrin Park, CeIII. 

Srnqmlin«F mode) engine 66 

Typewriter has voriabli type.— 65 

Ralph €. G#rp. h 123 SL*ih- AYe.„ FT**? Yurt GLty 

Tank destroyer hoi 75-mm gun 66 

Perl able fluorescent lamp..,,....u lu . 70 

Day-nay rjuduets, sou Lh Pa^adfeoa, CalLl. 

C hail gome for the hlifid 76 

tir-iLtLe Imlitute, 71 S N. Vermont Ave, 4 Los Angelrs, CaLLf. 

Paint brush holder fill jar 70 

Scars, Jlri^buck As Ca , State and Tim Blire-tl, ChLeajju 

Cockpit of AgM*r plan#,,,...,, 71 

Scrub brush fur carpal 76 

KwJk Products CCl, Inc., IS w. 22nd St., NuW York City 

Solf-ani^tpilc clothing _ — ~... 76 

Adjuitable gla« drawing board hut light.. 76 

A. B. Dtok Co., 730 w JkLkaan EIvlL, Ctifetajo 

Calibraling "neho" meler — „.— 77 

Qenersd Electric Co,, Schenectady. S, V. 

Rotary Crawler scour* pipe linel 77 

Oawaiu 1 JSTIi^eL Me La] Works. Guyana. CalJf. 

Tanfet refuokd from air., r „„.. r „ rrm . r .,..„, r „„„„„„, r „„„ m 77 

Trucks move landscape in big bawl _ 78 

Long-term ltrents pla lei... ' — 80 

Hydraulic tuba mine* gold — LL ., 80 

Bernhard Bn»., tflfl R Cnlnrado Si.. PiLMidrn*, Calil. 

Lights simplify mutic chart. 81 

Blacklight guides army trucks at nigh t.. 81 

Kerne J£n fine erlnE Ca., 7309 Banin Mantra BLvd., Lea Ai.eeIu 

Self-lighting mem® pad.... 86 

Utility Stationery Blares, 3W N Michigan Aye., Chicago 

Piipanur tap on shoe-shine bottle ,,, 85 

Pittsburgh Applicator Go,, Box I2S5 On.k]tod 3tn_. Pittsburgh 

Pedal driven water bike 86 

Gauge checks Furnace draft ,._.... 86 

BActiaracb InstrumcnL Ca. r TIKMI DrhncCt Si.. Bl t LpVurftill. P». 

Tachomder "Tee Li" motor speed.. **_* 86 

Janie? O- atddle Co., 1211 Arch at., FLilLudeLptila. Fa- 

Spiders work fur nbfiQUol difen-ie,.,,,,,,,, 87- 

Mirror in baby mrrkigt ... 80 

Baseboard has built-in canduiti... 90 

CJiarLus E. BarDes & Bon, 432D Os^ge Ave., Fill La LlelptUa,. Fa. 

ScEsaon blade hoi rule in indisv.. 90 

Rcers, Itijflbuct * Co.. Chic* to 

Twin windshield On plane itopt window king. 90 

Small-ftiie grain thresher ■■■■ 91 

Tomer Mlg. Co., Statesville, N. C. 

Hospital in trailer to follow army.... 91 

SLrlnhrr Carp., Sdfll HimlLnetflii tlr. No. u Las Anae!^ P*Uf- 

C-ool burner exleniiun can u» oil 95 

BbfnHeni Boiler Carp., Irvington. W. J. 

Miniature jungle grows in botlle 9S 

eiAUlef Ha.nN4!fi, 1S02 Sfl. Eait &%., TndE»nfitfK>]b , Infl, 

Metal frame prsnet CPatt 96 

U. B. Hoffman MnfTi Com-. 1Q& Ith Ave.. Pew Yorli Cltjr 

Chongs s in living fa r*M*n. 96 

Soldering tool hoi pivoling head , 96 

MnKmKE?-bl6cktfDb*ut]t CO , 626 W. JuukrOn Blvd,, diicaao 

Armored power rhpaatot ,.159 

Clnro&lal HTi. Co., inc.. zsa n eixtii Ft., brobkbni N. V. 

Iron-care coils For permeability tuning 159 

Henry L. Croirley A- Co., I Centre] Ave. r WostOraitEO, ff. J. 

Cleaning bruiik for home recorder 159 

fbflWffit CompAny, 5ib &EdIarct Ayev, St, bwLs, Mo. 

All-way loud speaker boffls u _ 160 

HCA ManufacLurLhE Corp.. Cajuden. N. J. 

Portable sot has telescoping drop front. ..^_......_..._160 

Mon Lfiam^ry Ward As. Cn., CliELsp 

la mp radio in aviation motif 160 

Lellabye Furniture Co. . 696 Lake Share Drive, CtUcaso, 111 
Pari able photo-cell counting assembly 160 

WcuncT Frg^uclfl CgiiP.. 1&J» w«t fit . Cllcnab. III. 

|o pu^e 10 A) 
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Color at work* (^oloroto) 



17 Mar 



Crane, folding for tractors handles large load S Mar, 



Cutouts from plastic for easy sawing 
Darkroom, throwing light on 
Dog carries Card in tube on collar 
Dog, rolling sling permits spine to heal 



12 KftP, 



54 Mar* 



Door arch easy to shape with flexible head 59 "ar, 

Drawing board, adjustable glass lighted from 

beneath 76 Mar, 

^ar, right* does not hear pitch left ear hearsSO M a r* 

Engine, tiny IB- cylinder spins 5- foot propeller49Mar. 



Eyes, glas^ give man super vision 
Fir eb oat rides trailer ashore 
Flower tray 



72 Sir, 
48 ^ar. 
22aMar. 



Fluorescent lamp, portable* in plastic tube 70 Mar. 

Fluorescent lamps depict bomber in pageant 55 M ar, 



Food, squeezed , saves space in shipping 

Fountain pen produces ink when filled with 
water 

Fruit jar humidor 

Fruit ripeness told by color photos 



64 Mar. 



197 Mar, 
22a^ar. 
38 Mar, 



F u rnace draft gauge checks flue and chamber 66 



Gas works model tests plans 



45 Mar. 



Gasoline, odors removed by low cost process 48 M ar . 

from 

Gold sucked up by river by hydraulic tube 80 Mar, 
Gun, coast defense recoil mechanism F 39 ^ar. 



What 

defeat 



are YOU 

America’s 



doing to 
enemies ? 




Not all of us can serve our country in 
uniform. 

But every man in America can serve 
Uncle Sain by doing his job more effi- 
ciently than ever before — and thus help 
to outproduce the gangster nations, and 
smash ‘Total i tyranny” on the industrial 
front* as on the military and naval fronts! 

It is your duty to secure the sound, prac- 
tical training that will help you to perform 
your Job belter! There are several ways 
you can secure this training — and one 
which has proved its worth during the past 



BO years is the Internationa] Correspon- 
dence Schools* 

Right now, more than 100,000 Ameri- 
cans ore studying I, G + S- Courses in 400 
different subjects* For a few dollars 
monthly, and a few hours of their spare 
time each week, they are getting the mod- 
ern training that will help them do their 
present job better, and fit them for a more 
responsible position in their line of work. 

Join the army of trained men that is 
help Lug to outproduce the Axis! Mail this 
coupon for information -—right now! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 

HELPING TO TRAIN AMERICANS FOR VICTORY 



BOX 5AH-J, SCRANTON, PINNA, 

Without cast or obligation r please send me a copy of your booklcr, "Who Wins 
and Why/' and full particulars abour the. course brfvre *vbirb I have marked X: 

TECHNICAL AND INDUSTRIAL C0UHSE5 
C. CoutrarUne *n>i l^nMing □ M trine tldEin^i 

Q f . ! i a L I i ±j ’liui iI1j.i L J.'ILm; 

□ Ijl-mel F'rigin"* 

□ GfcArtUkl i3*«Jtiit* 

□ Flfci riPiL EnghiKi'Lnj 

U 3-liliLbtiif 

□ Fu Lin iLr? min □ IEmeiiTic 

Q IImI iwimiI of Metal* 

1 j H it^i bjUK-ii iiicri im 

□ IIghim Ilamting 




T1 AIt BttlV* 

LI Air r- .. i u i L 1 1 i r i l ■; 
□ AijpUr.r I ImHi ILjI 
m£i 



LI AriibkiacLural OraEiiiig 

□ AmNkwt'in" 

LI Ailed Liicinr Tuna-up 

O A 11 N* J'nrlirn riAn 

l~l AVii.Llii.iL n AyixLl-iiJL Mf-tf-Jj line 
G Bcii lcrni:Lk niii 

□ H-ritiliTe EnajuMri ME 

D Cjn-iriiMiry 

C Ct^-ll 

□ Cotil MuUTIK 

P U-dcwixLu JKiMCLbKnriiiE 

□ Ac-r-n'EnLLn^ "p A-:Lv^rl ini Iil£ 

r | UiKilElcHEiLn^ 

□ li'.LKicii'Ai C ’nrrT*i[Hi-iLi 

['I 13um»uw M^nhffHniiMii 

□ L-JU'Luiifi Li Civil itt l Ll-li 



q || k :hmLJIii M^ilulliirtti- 
C_] l^coniDMi if- I'-'Miri 1 .' 1 ' r 
G M^liJiiii * 

O MatUgtELlCDt. OE Id'.'CiDLlii Im 



□ .M-mrli it n m'mj Ilryfli n* 

□ MfidlfeliLuhL LjitiU*cli.l:.C 

□ iJiue- i'cTH man 

□ N'ftvifAiJDa 

□ J a -olt^rnrj|*Hn(c □ FLumllii-ftj: 

□ J ' r :l i : L l i - h I TiliCih&riy 

I - ! Public W<j-kj iloiLDeeriui 
U J j idn An-I I'ap^-T Ajplhm 

□ iLk'Jkih. [ihUrExI 

□ Rvllo O pontine 
U J-Lkdiii McrvHciiDC. 

□ R. Et -SccEiiJfl Fr.rf-ir.Bfn 



C 5 ini tnrv EftrErrcerme 
Q JJbfwL M«liJ V, nrL 

□ SLip UraEtmi 

□ KI JjifiT [Ilij □ HSniji I'fn^Lic* 

□ ftceam IpecNTic Q t-npliiFfl 

C BEfani E-'l I 1 1 1 1 ic 

□ Hcruncurii Dxriflmg 



L< Smictura] CnfpurrTniit 

C. H Li it tv ii r i r aniE ?>l njipBlnC 
H IVjiiiir:L|>li CapDccniiK 



[J T'ffpp^HJTli- w. irl 
□ T^iCLlf E>MiciLLIL| 
C TooTnifik jaiit 



Li 1L LL. SkBnfiiuuii U ItiffiiAMliEiD □ Wwl*a M imu fuel urn jut 



□ WpIiHiie 



□ Collfje PrepuntDry 

O <.li>incimrri*l 

LI Goinmenciol J iLft-n i^r i ng 

□ L-liflE. A'-I'IMLILI i IL[ 

□ C, l 3 . A'.'j'JuuLi Litf 



BUSINESS CCUJRSES 



□ A. lvn,r.rn. | ftrfevtrnnk iii£ 

□ Foodd EhLul Cuakorr 



□ Fimt Yeqj Co]L>:i?c- 

D Kl,|.THSI[.BJl^llip □ J-Vf-jljzIi 

L CfochI ]■! ntellib 

C ULrfi feW 

LI Muiu^ne Men at Work 
HOME ECONOMICS COURSES 

G DriwuruAlcanE 

G ProEDoaLciu] Dnn ikicf uid L.4n i j; il±j ii g 



□ J[*lfcw*y r,moJ Clerk 

□ Sklwftk^liip 

□ □ Rpun-li 

□ Sbowr&pl xr.ll I - - ■ K i ■ LilLUilriUK 

□ Tiiiilii! MonAffUMiat 

□ Tffi ■Rnorn PLfwl Critrl^MX 

X3 UJixjfr luuDr. C^bfrizic 






rtwHaHi+ir- 






h^mIUUh irhmrHrli Addrt**,, 

Frcfffll Pwitt<m, w „ 

CvnvriiJ* f rtrf mwpen (c In fcriial tott-Lli TnR'r^pCiB'r^M^ ran&lto u . 

AreElrh- fDiipaa fi> J, f. if., "j 2 K (MfTMrc^, Lt-wdvfi. |L'. 



LlrrtRiHi4f h 
C. i t i'it 
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START 
$1260 to 
$2100 Year 

Prepare Immediately 



EXAMINATIONS 



Thousaticfs Appointments Each Year 



Railway Postal Clerk* 

Railway Postal Ck-irkm xrt FE.Wlfl the fireE year of regular 
employment, [il-'iuk paid on the rlt-al aiui fifteenth uf each 
EELunttL. i STfl , 1 T vaefo pay day.) Tbvw juiy n aTJtmraiiiikiilJy 
iitfmtn yearly to S:J P 3&(i nnd in larffe onmn Em- 

tio ns, Advance tuny hr hurt to Chief Ciurk fl c S2 r 7^0 a yeur, 
1*112.50 4,-iich pay day.) Men 18 to Hd. 




3 Pay* On — 3 Dry* OH — Fall Pay 

Rnilwuy Rental Clerks on lime rune usually work f! dare 
und! have 3 day a off -duty nr in the an me proportion, hiirinK 
this olf duty their pay tH'ELt i [HEc-i just n.i th-mj^h they wcna 
wortinj. They travel on a peas 
when mi husJnestt. Whan they fcruw 
aid, they are rented ™ith a pension. 

City Mali Carrier*, Post 
Office Cleric* 

Ckrk* und Carriers tiovp get 
S E . 7 '"■ti the flrat year of uvular u-m- 
Payment and automatically in- 
erau.se ¥]lh) u yur to Open 

to Mon— Women IB to -IB, 

Many Other Position* 

Many other prig Li loins are nhtainahtp, Rural Carricm 
K tenders n here- — Tyn In Lrt Ansistant Statistical Clerks Ac- 
countants Mesaenjrens Border Patrolmen — gte. Those 
wishing these puaiLton* should qualify at onre. Prepare 
now for 1 l J4 1 uxaminnt-iiji'ie. 




Get Free List oE Posit ioas 

hill out the fnltawintr coupon. Tear It off and mail it 
today — nnw, nt once, 

Tin* investment may result in your .gettihff u kig-pnid 
BoyerumeFit j«b. 



F FfAt| KLIN INSTITUTE. D-ipl, GITIh flerhntET. M. Y, 

nir, i ^IlLiruly frMJ nf vIlwrc (Us full JoH'tluLlcm ut V. 3. 

i ■u | .loin; i l“ r - mirv -f llliMlritr-:l Imfifc "lh\ut 

V' rir! t 31 r. S. fl™TTiLin^nl .InhT"; |^i L-Lil of V. S finitfrmnwt 
.limt; i E | Tull ITIU IiuVi [a ijii&LjJ; 1 fur i-iif of MlSSU Jutifi. 

N-nnit L .^. n -,.. fc ,. UJ ^ i _ H . .-. 



A'il JfftH _ 

Us* ftili C^UI^n Btlotc Vdlt Milliy IL Writ* tr Print Plainly. 



(Continued from page 8 A) 

Craftsman and Shop Notes Index 

art and artists 

EEFtp»« drown with tiring and divider!..,,, W „ B 9 Y 

lm#r border* ruled with curloin rod tf.* 

Eaiy way to stipple show cords 38 

AUTOMOTIVE 

Servicing car generators - . 14 ^ 

Shovel aidi in chon|hg truck tire. P 143 

Armaturae held lor Inspection..., J 43 

T radar carburetor adjusted from driver's seat _. r __,l43 

CAMPING, HUNTING, FISHING 
Carrier mad* from boat oar* and pipe. rr „,„„ T IQA 



Camp stove from sleel rods. .. 

Should or pads ease strain of carrying packs .. 

FARM 

Adjustable lead rape fair animals 


.... _!0B 

109 

1 12 


Haw lo build goad fence* ... 


I T6 


Funnel dasher mix** spraying solution 


.,,130 


Pulling pipe stake* from ground 


,...133 



Emergency insulator for «l*ctrlfi hw» 140 

Gearwheel keeps gates from sagging 140 

Cobs dean concrete floor in dairy I44 

Tractor shock* absorbed when Stretching wire 154 

FURNITURE 

Kneahple desk ■ , 97 

Cricket footstool ^ jgj 

Li? othe recovered tab Fa... __ rPPP T _... T ., J 1 0 



HAND TOOLS 

Waste material leapt out of wall opening* 

Stop black to measure short warfc...^ , Prr ..„ 

Taal handle leaded in pla<o LLL 

Small ball bearings handled easily 

CMtoU held far honing ... 

Two strong clamp* far voriai^i work.. 

Welding-red Carrier 

5 b If- marking try square iiin 

HOME IMPROVEMENTS 
Making downspout screens oa*y to dean 

Opening both cellar door* avoided 

Sash glazing „ 

Houie number in porch railing 

Copper tubing used as radialar pipe.. 

HOUSEHOLD 

Salving home problems _ t 

Cellulate tape haM* small parts far gluing , 

Doorstops make chair sear high*f, lt 

Inexpensive ihaa rack...,™,.,.,^^,.,. 

Htel of paring knife cuts ananga tkins 

Silencing type writer noiie , 

wallpaper for patches..,. 

Picnic dishot marked with nail polish. ......_ 

Tag* identify phonograph records in holder 

Rnonpeniive music stand 

Holding twine while wrapping packages 

MODELMAKING 

Modelmakeri' anvil from ioldar... FPF 

Bobby pins 01 clamps far mc-delmnkerV use 

" 5 larief J — a model yacht. 

PHOTOGRAPHY 



,,..106 

...106 

...10* 

.... 1 0^ 
_..13T 
...145 
,,.,154 



TO 

.104 

104 

.112 

IT B 



...TOO 

102 
.106 
...108 
112 
113 
.1 15 
..118 
128 
...120 
.130 

.102 

llti 

..1 20 



Home equipment for processing 81m, 


131 


Colored tape marks film holder* lL . 
Portable photo lighl* In case 


.....131 

PPP T33 


Notched pi as lie cup aids weighing 

Finding pinhole* in bellows....„_ P . illlP 


1Pt l 34 


power roots 

Leveling light shop machines 


128 


Rubber hose aids m filing circular sow. . 
Lathe dial thaws cutting gated . . 


130 

135 


(ConfSnuad la puga 12 A) 
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Eat and coat rack, apace saving, on wall £5 Mar* 
Heat lamp, pocket, tana faster than sun 38 Mar, 
Beating hill, how to cut 34 Mar. 
Hollywood Bowl, trucks move landscape 78 M a r. 
Hospital for modern army 91 Mar* 
Humidor for fruit jars 22aM a r- 
Igloo, concrete, formed over balloon 7 Mar. 
Infra red coating for flash bulbs 44 ^ar. 
Kilowatt, new hired hand, electric farm 40 M a r* 
Lamp in aviation motif 160 M a r* 
Lightning, truth about 82 Mar. 
Litter ambulance carried on mule 45 Mar- 



Living, change In our seen as result of advance s96Mar 
Locomotive, model streamliner runs 20 m. p, h-65 Mar, 



Mileage dial shows distance between cities 44 Mar. 
Milkweed, rubber from 88 M a r, 

Mines planted by army with coal chutes 33 

Music chart for children simplified by lights SI M ar. 
Noise meters adjusted by blowing whistle 77 Mar* 

Normandie cast In role of aircraft carrier 38M a r, 
Oil burner made from coal heater 95 M a *., 

Outlets, electric, added with conduit 90 M ar , 

Paint brushes preserved In sealed jars 70 M a r, 

Patrol, ^ergency, New Xork City, 26 Mar- 




A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS 

Easy to read and understand— flexible covers— Handy 
size 6 x * 2 — a ready reference that answers your 

questions accurately. 

TO GET THIS ASSISTANCE FOR % j M *2? 5^1* 
YOURSELF SIMPLY FILL IN AND PAY *■ A 
MAIL COUPON TODAY ONLY I MO. 

THEO. AUDEL & CO., 49 W. 23rd St, NewYork 



# 

A KEY TO 
MODERN SHOP PRACTICE 

PRACTICAL INSIDE INFORMATION 

For Every Machinist, Toolmaker, Engi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student. This 1600 Page Handy 
Book Covers Modern Machine Shop 
Practice in All Its Branches, 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New from Cover to Cover. Tdls How to 
Operate and Set Up Lathes, Screw & 
Milling Machines, Shapers, Drill Presses 
& All Other Machine Tools. 

5 PRACTICAL BOOKS IN ONE! 

60 FULLY ILLUSTRATED CHAPTERS 

Covering: 1 — Modern Machine Shop 
Practice. 2 — Blue Print Reading and 
How to Draw. 3 — Calculations & Mathe- 
matics for Machinists. 4 —Shop Physics, 
5 — How to Dae the Slide Rule. 

P _.ASK TO SEE IT! 



TUEO. AUDEL & CO., 49 West 23rd St. Hew York 

Mnil AUDELS MACHINISTS & TOOLMAK- 



I 

1 
I 
I 

I Addir*w 

I O&tujmUaBi — 

I Reference 



Njcmfcw 
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A GREAT FUTURE! 




Complete Aeronautical Engineering or Mas- 
ter Aviation Mechanics training in. the heart 
of the Aircraft industry. Graduates obtaining 
immediate emplojprent. No flying involved. 

Aviation's foremost school; estab- 
lished in 1929. Located on Grand 
Central Air Terminal. For full in- 
formation, address Dept, PM-3. 

WRIGHT 
INSTITUTE 

GRIND CENTRA! HR TER HI NIL 
ELENRILl LEDS INGELES) Glllf. 



II SI IHl I 111 [I SCI II L II lElliilTilS 




Not everyone 
does as well 
as Charles— 



# Newly liwr-nkd maeiika wasl sea- wn Its 
5 IlmM ti*l*r i*nd brttvr thn.it hr lund. 

Ctiniie* SteUe Irak In 12] 7 fi^Ht an day-Jp. W* want mere men to- po 

LlTCO bUlInt-M (■ >r Elif-lklaK-Lh L- :4 _ ^'u -[■ jIsht- i'vitvw |, ci'i-. IE'^ILCi-. h-i-lirin >| ■- 

DFEICM. rl Or fhUKlSM. JlkI Iml* I-, nil JliVN,' TA'.dlH [Ji-Ll ^rf.^1 1 .- 

Ll-ilf. VOU hUTiei 1 JLAV# CO ri nl A hLun. h r yw\ C|xri,[i. II.Lh d-ium 

ytmv 1METLC. HutfuiiJ' wt Ofiitlh IhiiVr YVt’lLLC-ih Hif Jaivv 1 . 11 L : f.-.r HEimM-Hc 

awrtMU 11b chs-i r PC-BSOIU.. Tjli^ h ,^ + v >\ , - r l1: U-.\ ■ ■ 

wsrtr flP tvtiv ftioi.th fcJKl Allow □ ririkn j I sm n -ii iii far maLenh L*, hul 
crAlb Rh: Ihmv L& Ilf ^ tti-'l liT-CO tbii w O IWlf tfU I b 11 L L U V *A _ 



ir-rrJ^ 
"I latrfl 



J w^ttHr 

I V- lol r, ¥W JO* 
tli# IIi'fE d«b . " 

IT €. Tnlir 
"Mj.k HW In L 40 - 



C rivni Kvt 1 SEWS 

r \v.- I loll. Jim w a. 
EftjjnL urdrj-. 

J.. IS i-l i nTI! "Tbit 

L-— i JVl'i UM14-J 

dim Sl!fl. M 



VON schraoer 




fty Payment* 

It liikr-H onSv □ f-hiaLI biTiour.t 

l*P Ktll ilrlL'id In RIlIk cimnfcy- 

inDklnp; fciLn,itii*>'-. n.i n- 

ilitl mi rj. 1 . Any jinjlu- 

Itoiiy iei.i ii -wfin vtnntP <o be 

In. ini ■ i ri-piin for hlmnf-ir with 
wnrukrTiil upponunEHc-fl fa-r 

Sip C-hmllV^ t-lbDUSJ Hut AlAFt- 
c-il NOW. 

S£NO FOR FREE 
INFORMATION 

Then* Lh Nii Oti!f£dlL«VT. 

MANU FACTOR IMG CO, 



(Continued from page IOA) 

Blvcki held On faceplate.............. __.... „„„13B 

Drill press speed-reducing unit .. ,.139 

Removing waifi piifili of jig saw cofouti. ...145 

PAtrokuRing fowl , VI |46 

RADIO AND ELECTRICITY 

Sealing wire* in Outlet plug.,. „ ..113 

Concentrated training fur radio operators*..... 15^ 

1943 "IM* Giant" fhiw-band recover...., ....IS* 

Complete "wireless” record player in cigar box .153 

Simple chmiii reck an workbench _____ _159 

Soldering Iron pilot light end control twitch 159 

Hinged beam-type receiving antenna... 159 

Tuning dial from old variable condenser plate .159 

Clolhespin soldering vise 

Btyeprinling small cherts and diagram* „ .„....„...™T59 

STORE AND SHOP 

Slatted box aid* m soldering grill... — - - —.114 

Tape holds type farm together. 133 

fiuilprqef tray* far jewelry pgr** 

Simple workbench lamp. 139 

Hew Ip stencil grain sacks 140 

Rubh«r finger Hall* aid in condl E*g ogg* .....140 

Avoiding lets of small ports...... 140 

Notched coat hanger carries dozen garment*. ........144 

Paperweight* fram linotype slugs .......,^....144 

Rubber pad under tfliphonr ....,. UJ .. LU ._. L .l44 

Rubber diiks stop hale* in grain sack* ...14S 

Attaching lag* ta bolt* of cloth. 153 

Pencil clip an oilcan hold* it to pDckBt.. E . JJ ._ J ... u ,._ uuu .lS3 
■Sale* banner* hung on hanger* . . ....... 153 

TOYS AND NOVEITIES 

''Iceland de*lroycr r " 107 

Corner whatnot shelf...... ,....109 

Turned picture frame 119 

WOODWORKING . | 

Glued-up blanks for variegated turnings.... 1 13 

stiver v*nt* dowel far driving 130 

Trick In puttying nail halt*... 144 

MISCELLANEOUS 

Lopidarie* chisel press ....,.,103 

Test lube u*ed at balance scale,, 102 

Adjustable ha*p far padlock ,. — ■ ■■ ■ . . 1 03 

Separating watch and handkerchief in pocket 104 

Sealing putty can..,,. — ._...109 

Ruling squared paper q uiekly.. _ T 1 17 

Plastic dish improve* chomlcol scale* ,.,...,112 

Envelope moistener from let! tube.,, _ E .J H 

Carriage bait kept from turning ....... . 114 

Jar of Oil tied die* plumb boh ...,114 

Seedlings transplanted with past-hale dtgger.,.,, 1 14 

finishing touches an the backyard Swing ,,,,... .115 

letter- writing beard for blind persons 115 

Garden rake yied to spread reefing lar ........11* 

Hat reinforced to protect crease.. 1 3 

Holding paint cant On ftepladdsr,..,.,, 1 19 

Tire rasing makes bicycle holder H 9 

Spreading learfiad tubing , 133 

Tool rock on tap of *la plodder. 2B 

Crutch tip* from old tlr*L„ T30 

Locating leaky gas vatvSL. LU ....... 

GeFling exact weight of load of coal...,.., „ 1 37 

Lumber-yard inventory simplified 153 

IHPDR-TANT notice 

It u Urn LnteElLlGTl uf Lilli Jhft k-9 zL:Ll' to provEdt LLi PCnldcK WtlU 
EnformuLk-n Tessrdlef tlitr latfiet devfEopsnents in it le meeHeelc&l 
Arts. Wr iiikr ng rexparisLbLILty as to whoEher the dtatfoMirot toti- 
laLnoc! Ln our artjckg urc covered by patertt? and adv-Lsif rrsderA 
to Jni'CitJsatC tills -subject VfprEj muklnif. EislcLJf, Gr nflttlnft gf 
ihn products, maehlnr.a . or prDCEEScs dpicrlEjed in order to A'loLd 
POEBible liability tor patent hnlrlRgemerit- 
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Q* C. 

Meiil me FHfiE* TfffChciat cbliEnliort. yaur Ct-paeiL book "Rich Ecwirds 
B in Radio," (No -aul^^an wili call. Writs pL-in^ 



■ NAME... 



. AG^ .rP, - 



ADDRESS.. „,u ™ - - 

cinr-^-^ — -r- 



$10 ■ WHH Spare Tlflifl 

■ ■ c n. M.l!r *'4 liKilSU K -1 ll i-cj Hf LW wOl. 1 I I 
wpa. tin my tenth t MWt 1 I*W|f 
Hdon'fc nee biri# you (vn win* na n;cu:rr. 
f<i# jsisch ii KOttM HTisniui L i»r inaney- 



-Qpvk-iit* Public 4ri4ra» System 

"I hen* h iK^bqlQn **tft Ui* I^h 
Anpv len Cl v 13 Sk-i-lIth ejirralM-i; 111’’ 
Juvullc AddrvHi Bi-item Ln the City 
Hat* CwdM “ ‘ ' 

ir-Mlthr" Hr 3 
H*31 r Lon Anffeb 



aarvni sys^rn.i in cue tuy 
□eill. Mv MfLuy ki L 7 f I M 

3L |L KI SrtU. k l^S. tLtl 
Al-pi'lr*., Cnllt. 



Nnllnn^l 



r *«Ffl 



U r-: iLir a n i n n Stalinni employ N, 
Hud 111 TfcC!lldd»PI uj Difoxulrwi 
Ijialnlrniiiice Loan ami Ln olkcr 
pijr i«-=f;LL. 

Sflt BlPVlllftf p*** 

many N. Ii. 1. Trained 
iLadLo TuchiilcS am 

tza. tw. IM. a wc^L 

UGlim hill I- J fclh'lr ici - 
mUt IfllM anil jnakd 
t"> I# $19 Mltl i. iltl 
Ln ijiarn time. 



ny make *30 *40 * 50 a week 



I Train Beginners at Home for Good 
Spare Time and Full Time Radio Jobs 



\i, T. iTiiPL'd 
i, iiisvaLL.ilSi.ii. 
Pd]ijnl Li'» d JL-aE 



Fere Id a enitt hru* to JS«i 1 >IF- Ttidto 
nCTart • way tu rnuka f . 1111- f week nittfl 
In tLrou ■ Irn IBOfidlfl ffnm iLit*V . Rill* 

fcllfr impnrLunil? for 3, permanent job Ln EhG 
KrmvniM li.i;i 1 1 • inflSJtiy- TIietp- 1e ill In- 
ereailnjC dlcm£|nd fpr fuLL time Radio Tefh- 
nlrlinE dIl-I Rrtdlfl Operator!. lUlii' m:ikn 
(HU, I4U. $Fifl a, week On I OR nf innreaaliij! 
c j>Lli*n lnltml io HhOIo. rhe RafiLn JmJhia- 
ttV I i | iisiilnp Em Dll lLUOdrtidl of mLLIJolH 
p[ dollars worm Of ticispribrnent Ontrra. Clip 
tfi* Cfluiran *nal in hi I LE. FlJlr] uii 

hgvr I Lrui.it ypy Tnr LIimm; upiKinmiJlLgl. 

J«bl Lika Thttfr Gfl To M«i 

Whg Know Radio 

TTrfi H -HS broaden r L In k hLatlWIfl Lit til# U- EL 
snil'lW thrmiRniln nf Iiailiu Tat-hnlcl9-nv wltiL 
iTor^FtD pjy Dmuntf Eli# co'iEiirj- i bait paid 
InduEtrdci. lEtpnlrliLp. ir- II Inn. Ecrkklill, 

fnilhllJji i; ll®i# mvi mi In- kidfa TaceJvon. 
fEliJH-a' at# rURTA ikan riiU'l im, miJm lii uaaL 
KIEL'S |0«L JfltM tR EfiQinardi. Mary K. R. I. 
iraiheJ ItAilkfr IVebDleLiiiH Lake ijJe'&Ii'Lh.k? of 

tiiM QppettcirjjllH lo buie lllvlr own full tlmp 
np ppj.re tliue k El Lee Of mall lUilkn fciu^Ii- 
ppaneE. TtiSnSS rf the muny uaml Julia !□ eoai- 
□action fcLth Ai‘l*tLar». CnjiiiQi'TPliL, rmiw 

ILiliIi ih anil I'JbLif AdtlrtSI HrsleiLiE. N r II. 1. 
phej FfiU Lbe rpqmrcd knuwlKljjc of StidSb 
tej ibfi# JObF. 2^. IE 3. trains yuu Ic be 
tend}' when Trim Li-Srai oiiciie jubE Ln llle Ti i - 
ESJSre. Y *■* , k. T. LruLneil EtaiLLu Tc-f-knL* 

fliiiE make putxl luAbujr Ij*«.iU# Eboy 
their bpidE ;ie ^ell it ih-vLt beiMe Thny are 
TTIOROril 1ILY TRAIN K]?. Mrmy N R, I, 
Lra LneiE UmH Hold IhOlT Tffiular jnha, and 
tji-i ki 1 #Ttrt HMHKT flAlna India aeU kil spare 
EJ DIO. 

Bif inntftSoon Uimta Mako JJ5 P 

$10 0 W#ek E^tfO In Spare Tima 

Nearly erarr neiabhijfhiMd affera cmut-. 
EUfilllfJ lot a krmd par* Lame- lEadlii 
T^cbraSi-lan la mulct txtn inuney iLsini: 
ItHlLa eels I R-liTa you iperlil iralplrtif 
La jur^.T > an h irw la jlurl eullilikH Iji Oft 
tlii's. i? opgiuituniNei rally. Ybe id RimlLe 
piTti anil iTiElrvctlenE Ter fj'.lLLJEnf lett 
rrru Ipiacnl , fur rOtidbet I ni exjre/J MktDtfl 
e-hlrii the jmj lalunblu pmttltlL uS- 
pprleuL'i 1 . Yuu uliC- £#t □ lll^lerll PfR- 

IciHlctiKl Radio Farvlt-tQfl I n ii i iith fiIi h. 

Mj iiO-ji? caeilvcKa — balf woiklhfi wlih 



tlildlu PHTlJ, Ibfeir JlULiJInr my Icuan Leitl 
— intakes Rurbltii IU4IO *1 bume InletMUP?. 
fuiglimLliii;. RT4Ctl-Ml P 



Exlra Pay in 
V=7i Army, Many, Too 

t.vuxr man 
|,ii |£| ? SaiLft hllliLIiry 
EenLrif. every Mbldi+T, bh.IIoTp miirlnei. 
iihuu Id mb 1 1 rlie Onup^i> N’utvi l^ns- 
Ini Sieikr men iret racSin tv nk. 

extra preP^Kr, n.i.ni M.ifitoailiyf duty 
art pajf up ic 3 time* n pr|-v#t* * Jijs^c 
F iny. Alsu prepares fax ethh.i laid la 

InlsH Ilf I IT hMVl-adi eilfla. IT-a .H-MAIHT 

To train: yoR RAIiJ<i Nh'iwi 



rind Out How N. B, I, Taachas 
Radio and TalavEilnia 

AC* tadny. Mall rOb[Klk nn«’ fee GL-pa|# 
Etnnk. Il‘* FREE. U pnlpM nut Itadlu'* 
i]i j re tune aud Tklll (Imp nppwEnnSLltl ftn4 
llwis# contkni IP TekvlaJan ; LcIJe a^tOHI Uir 
COUiri# III EtmHn nnrl TelevIdlOn ; 6 rat*-' I pinra 
[lij.ii ] >p II ItiLeiE fruni lueA 1 tmllWt, trill nj? 
Trtia,| they are dolhj and PflTU I n R. Find tni L 
whnt Radio uffe^i y«4l . ^lRll eauiwn In 
enrelOpe at pa«t« OP penny poEteaxd — 

J.E. SMITH. Prnlchiit 

Dent. 2CP 

National Radio VitfMluk 

Washinifoiti P* C. 



MAKCH, 1942 
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Be An ARTIST! 




— at home in your spare time 

The lancinating ftM of Art fclfr m c^mnkcrcSal oL |j 
portuijitifs to men arnj womidi- TraJn^d ArltaU 
tnp&bNJ trf earn Lei e $30, £40, $?S a week. W-e luacli 
you rJifllt Ht Iwiitc fur a auccessfuL career in — 

COMMERCIAL ART KKRWBS 




FREE BOOK fives details! 



Fur S 3 - Jt-tuth W. R. A, q i .liIilli 1 1-^ |iiti* bnnn ■ “ n.i :itr L n c jjooiL" 
Iii All — WH Y NOT Y 0 [ ' F Nu [iti-\ juim Art cxjicj Jcilr! 
tummur. 1 : 1 1 - 1 i.q 1 1 ■;- ■ | vrlcti min Jim a be: Tw u Art OutlltB, 
Lift; dims litiub.. & tiankirl r ICl/.i Td Si:LL 
Y.jLlr Art Work” WiJIi: f./r F\iKi: HOOK ^■ iI / 

— "Att fur FlL-ualirg and Fptifll," fully dc* 
rcrllhK course uf IriJJiiiLjj- Mull coupon [ 
tinjoy, 1 



E WoihlnRlfln School ol Art. 5 (uJLa 12 JA 

lUWlSIb it., I 4 _ W. r WaililifcHctisn, O. C. 

■ Y-ert I fern EnEfTcsl-rit in ynur c-oitnsr. PLrncr send mr Infi-r ■■ | 
■ iii u 1 1. i'.+i In ynur Ftl'L! fEwik, "_\rt Cor Pleasure and I fc ,ro(LL. 





j Isame . 

| AitilTfiN 


- - Aue ^ ■ 

SLule.. 1 


J (JJ t JF_ _ 







AUDELS Carpenter s 
and Builders Guides 

4vols.$6 



Tf**" hilomifUw 1 

j-.r ' a 7 7-r r. n r ■ i Si . ildrn, Jun- 
■ n, EtuiJ-dini t-l-RchuJEP amd 
tall IV d-l J war Il-t n . "3 h e in 

Guli&i kipm yuu l.hi ihinl :ut 
lurtRUE lIsMl IU 1 YUU WT l — 
■rv.l'jijinl IhmiHli, 

■■ ■■ I ■ . i: . . ul«ni. pj-. !-««-.* R..J 
JT^rrtJf **v|n£ l-iCiti' ■••■.I. h ri 
i.rniTF^iLi# h-jP* f d ehrt 

Artvr-fiLkv «na *■ •.•drnv . A 

B j r 1 ii duly Tri-lf-rj 

mrl k’Earan:*fwEhQflWl*r 
WvlhCE. l_arpfx.L-rr« pppfu- 
Whirra *. 7 W uiina eIlvm O’.ii!- * 

W -I- lErlplhf lland tv F. n :h r 

Wft rlr. Xk-|Li-d W*dh Bai- 

lor I'.ijf. Te Ml I l.ia ih 



i F-:v >.;•. ,-!-|r. -Ih.Dlr Ml 

Intld* tkado Information Oni jwVjibSJi. 11 '* “ U ‘ 

Flow to use the flrel dquore— llow To Die and M=G 
][i.w eo li-jil-d iurAEnin— How to uao ■ 
r^«tre bon — How to cum ih# rha|t I in#— FE&w to U*e 
rjlrs i. r id Beale?- — Slew to ma.br joint#— Corprn! era 

Af i Lbiup I i r— " — !ri ■ 1 -L- L n_p; rnmmiHL iOTl problem* E* 

Timi.tirtf HtTenElIb cf limlM rs-^lfow to wt Ki-rdera 
end pill s — How to frame houa^a ond mora—'Hopp to 
cpdnLiie Cfii i — I tow to ti u ld hoiLV-fc, barm, eti r- 

!^fiaH F lr.in^i.l--i^-n, ***& *riil -:l rn n? 

p-I^Tia— Diri^inc tapt -ipKifiinftl iona-— -How lo 
CI&Vbier^-lEaw EO M*T M'LlJhffh IS. 15 *nd LT Qih ih# 

JiFfal WIO^TE — How lO build hini«Fp M-nH «M-fColdl 

■kybighij — Ifiiw i# b>i-i 111 itiALro — How to pur :ia 
train lot itim— How lo bud* dW#*^Ii«-w l* l*lh— 

\*y moon — How to patab 



TJiCO. ALT DEL & CO r| 4S W. 23rd Sf. R fftfW Y#4k Ctts- 

Mari AiiJi ii 1 'B.rin-niHr. pn.t IL.|i£, 1 .- . GiliriEi, 4 tyl* . uh T Jnyi' Jrn lrl»l. tr LV K r 
T vi|| r Aii|it $1 In 7 i|uj,n. uhd ft tvWlbly wuEll M Li |inkl. OtbrnriH E will r-»ei|rp nMn., 
JJ-j Lilil j|c.ei. in ijaliHW, | M(, . 1. 1 ^ n - 



A-ddraak . . r LJ , . L . Li . . . L1 . 

Grc-upMlka . . .... - , 



Halamcv. i.,,,. m , . , ... ,,,, , , „ B , , . . , ij.lljj, M j,,uj ___ . . K^l. 



ARREST HIM, OFFICER! 

I’LL HAVE COMPLETE FACTS QN THE OTHER 

FELLOW TONIGHT! 

£«Tft Serv|« Opcnior So. ! 1 J li on 
t!iv jdrii , , FObW IEtM Lhinuab 
R 1 1 tho owl turner L of hlsR rkasr ufLer 
ttin rrAjnEerfrlt jnnp, Writa SOW fur 

1711 VS 1 17 Confidential 
r MXMLtEU R«porti 

Noa H Mad* id Ell CWflU 

Ie loay open yotn -rsM to ife i 

OpportlaltlTJ' Til? YOU R 3 IL TVI'II h±lLJ 
F’l ilk* F I'ylllL bscifil. Tlw km - 1 
unrb you'll Ilkr. KxriLvuN 11L 1 ’ Ti^v^sl 
Tl.rllS* ! A lil'filHaAEt MONTHLY 
salnrs 1 . HEW Aim MONJ-j y, Orndu- 
Mlt J of llils HCl i(hv! H FA II IIM.T of .1 1 1 
TflemUkatUin DilKaUE Ih : Wrlls li)f t’m J^pnrts, l-Jjir«- ITIjtL 

liook, tmv prLcOI:. lv*F.y T+-pmi OJCeT. 

LEl«-mhir« will ba sent c n ly U persons slaliofl tiietr apt. 
INSTITUTE OF APPLIED SCIENCE 
1930 Sun nyildfl A kfr. P D#p t. 1 J 53 C h i UUn ois 



LEARN WELDING 



Etottl Elaalrlt Art and Ac*£tft3i* by pranknl Slmp- 
PUn mrihoiL In □. (rW lliQrE ^eekl. Ni> rr tt- U tmli j 
Yiw Slmnk by JfilflT- Flnctt -enuhpmm t. I Jnr ul- 

tJiChL Paj-AftH-OrifllltUan-Plui- AIiSo, couriei Lit 
Auto UccbinJcl. Itilllplrii Work, Silnbil 
FLniabikiy . rtf. Illiutrj.tfd liEftraluM 
frrt. Will* todoy. 





FREE 



MICHIGAN TRADE SCHOOL 



373 fl TAfwSwJ i* JHla 



bPtrolL M.th. 



tATALOG 



I Regain Perfect Speech, If You 

’stammer 



h 

M Rmpr Htftmmhnhr Hbrnttil tiav^ iht new 237 pate booh "bram- 
m m uusc and OirrcctlDEL'' Bent lr« no ffiamnierem 

It Hit 1 ISOIfLiD TUriLL hletbqcL Tnr the p^ikriritli 1 rnrr«^ 

■ tii^TL af H I nriiiqiirl nj( H id fllUtterinff. RlfitUCKl eUM^aafiirfy ijBC'd 
W at ^dflUf! [nHULitia tor 41 vtats— mvrt ltk)L Epdorawl by pby- 
flliiliiriH. Write Ibr hill lalormhllPQ. 2X& blillapiElQr . Benjamin 
N. Gofue, Dkfpt. itfl Clrclw Towm, IndJun upolli. ludlaaia 



^uarflUTO'DIESELS 



Frietl^fil. ci-Fiuri Enlnlnr. Dnckrd hr 3 a yrnm +KP«rrlrT>r-e. fnbe-po 
lm?lucEra .Tin hi HArTiAnIrfi, T>Ih<hl i S*rt-W huH n-n^rac-ion, Diesel Power 
UeorraHan, Min-Lurih- :-:hnp Pr^Elfrt Auto Tlierirt-rn, l-i,t. Vlexibie fiSnu 
to m^L'k PT^clirie iiecdn or ihoie wLth op wit tutu t Joba. Olde>[ r lairowt- 
trade !-ehuot Jn Wrei q.u*HAf-i you End tielfm you ftei :t i:ih:hi e ■ - ■ >' i^iU. 
‘J ru.iimjkjrlnaLin pf|o«<-'Qd to L, A, I - HI r»m Q. 1 LU. bdOJil WlkLte JvuVijtLiE- 
t-Lerju*nk free Cnc^il 

national schools 

CARTOONING 

PAYS 
WELL 



KxrtuntTC Instruction by an Lnccni^cionnlly known 
i-:irleH-fliL|KC krtHkhLH ,H ■■:■»>- Nei 3 i-.nn' fll IkOTTHli WtINC for 
liulnbEB ot l be oSUrwe, E'leaue p-LnU 1 use. 

HaTnonal ie wool OF CARTOOHIHfl 
417 Pen-ton Bld-j Cleveland,, nhi-o 






Spbr^lkl oppomtntltta. Fr^pafe- is E-]jan 
tj-mc. plm. No pE-evEoTjrt experience 

nowtflda coniiiTan school od uraTlnn ftnffltletj l 
f^ickt tnt frtH' ti<ioklrfYSpporl!ITi|Mi?flSll PlW- 
tosxapny \ pnnJrtaJiiic® jiPd peouLremeDTa. 

Amwkan School of PfiotoKrophy 
ms M idiinBfi Avr r , Prr!. 1 3 B- 3 . Oh ICA 0 O. * 11 . 



MAKE MONEY AT HOME & 



RUBBER JlZPfrf 
MOLDS 



Amannf rubber mDM-icakLnE oueJii maked 



_ , Eh pcrf#_ _ 

eli-jc ikiJo JttoUlJt of jJliiijUL-ri. a., n LrayA, itoau-cnril-v, 
1 11 -. MiitiNA l-CihE fmcih Br tr. Mai-lL. TkTOl -4 

ai-.sik i-m hiLi ilr,-:l-. i ,t i: :ivr 1 1 1 ■■-. ai il, ;■ 1 ,- - , i : :i |. Iw 

ai. 00 - ni'iw™’ P*a rn^i-imsi-H iimh-umhhty. -fihlh'k 
D nC 75 1 n r t jvi-cm-phle tilNlnfM, ITT hr-iihe 

. . . ortt to hlowj., k:il >iiO|jh, Oic-iiitx, recorta b 
Nontl nipf.ij.-., tij.' mult. Full or Fp*ro s1?i*c. "yiflJd- 
ira Handy Book" nnd list ot buywna Tit EE . Writ* 



Dept. 



SO-LO 

C-U7 



WORKS 

Cincinnati, Ohio 
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Industry needs you NOW 



Defense Program Needs Trained Men 

There ia a tremendous shortage of ekllled mew in almEitst all branches of industry Drafjajnin, cltcti-Jelo-ni, machine de- 
alffners, machinlston are wanted for fifuutl joh* at fine pay. Executives tou : foremen,. ■upennuihdenta. nvanajso-rs,. are 
[Leu-lied lifht Uff to handle the *ner mails demand for finlih 4 .Nl iitodncki of nil IciridH-. |f yen? a if SLlri'Sniy in ono of th^e 
fields, you «wc it to you t country, to you r fjiTm|y h and to yoiirtrlf to maVr yoursHf even more valuable, tooilmband climb 
fast and help put through the mc*t important program we have ever had to face. 




Opportunities 

Everywhere 



Rich Rewards 



in blUHlInz- f-pr 9iih LI I lnS men row. Iridus- 
irv Ol ill I kacid^. ri- Mi'Juti'' Ln lli-r E *ei il- 
«T aiscf* in offering uw rmVr Tayy wmit 
ilu- in-Hi iiih’iL ^ncJ clity »rc willing to T'ay 
r^r I lip It ptTYl-Ditx. itiLL tc^li-eIiIht (In** 
>x«u not only linvc- GfifcM>n uilI Lktita for IjiS- 
M-i r fi:iy LEihii yi.ih prOl-nEjIy 4 , VEV iL-OpOtl 
I i=-r- I" 11 L M l- rtjnjKc:. for tdvjfibtontoab 

I nrM I'vnr. I'H-jIit. yEiPiTTl-nn, Mir^rtn- 

lernlcnc*, (:i "Lory cminas-cni,. munC 

hir iSr r.i 11 fTOItl LtiO huik#, mid 
Kisrfly you fcinsw 1 hah foe *PMii 
■;> vrho J-:LUi |LbT-, wJlO L “ L N CO fcniL^W 

I'lyi li I iht chor* Ln in fcivow 
J i mm al/HIl l,i-H jm> will lie iuitSli-.I 
I '. ..1 fiTht. |Ci.'Ht -uf Qll. yniJw 

" li'M prrFrnt [Tnlnlnir rm* 

- t -■ ! rniTiii with the ere men' 

■ I' ■ f Ll iS"'.Ij* jk:im 3 fur Hkl I Lrd 

1 1 1 4 .1 ■ jtil vi yrvii -Imi.'l |ib.v« tn 

HU* I ■■ <3 iLNi-k 1 1 1 Fht \. n 4J*fr 

v .. j figure Ini; 



Home building, ship building rPAriufactiiriTiF 
plants* great utility projects* road bn ildinff— every- 
where you look yflu llnd a demand for men— nut just 
ordinary workers., but men who ksiuw more thun their 
fellow*. whu are- better at their |cd> a, who know tmLli 
theory and prnetiEE and can there-forc tra-Ln other mcfi. 
thus rising to more nikl more important stations and being 
rif greater and etch ter help- Practically every Industry is 
iFininHled Ln Ihos-e needing MEM, trained men, Bhlllcd men 
men with ambition and punch. 



Over tO years ago we developed a fyfttero of homo fttudy which h=ia 
hi di ltd thousands of men to important petitions in the jn**hankal nnd 
busings world. Thu ho of you who have fS? 8 ? 

haven't the time to go away to nrliuol* who must 1. EARN AS THfcl t.AHPJ, 
imiii get educali^n m your ttartLc.i.i|ar field— yes, cditcatipn of college jfrtl 
right In your own hwn. Beat of all. ya^J ■ *m 

■can study when you have the lime, and A V p fl j 

nhsive everythin k c- L lae you will have the ■■■» * ’■ 1 

commendation and the rcSpeet of your eltt- IN* caitj ail ym b*** U toy 
ployers- In doing so. Rest assured that taiUi mid iiiv^vuil I iw' ci 1 mtudy. vr 



Business Welcomes Applications 
from American School Advanced 
Students and Graduates 

When eve f trained m en htiv* becTi hadly 
nrnk^l. blifllnfsa haa been quick to any, "Wc 
weleumc ^.ppliiui Linns f him American School 
advanced studentn snd Ktaduates / 1 We 
maintain an employment placemen t Htrv- 
Ilt 4 ? kh help put you In touch with the heal: 
upEELini^i, and -we- moke tin extra eha nr« 
of any k[n(l for this pcrviar. Wrlk^ now 
for an outline of home study train int: 
coureea : eheek the enupon indicating yoLir 
prcfercni'c and mail It promptly. 



Mark, Clip and Mall This Coupon NOW/ 



AMERICAN SCHOOL, Dept. GllS r DriXtl at SHth, ChTcaqa 

irtTSnu^ F^lr-ru-H] sprid: S 7 l'EF.E a ni I pn L iL|i!il>.l. IhiilklliL and rU'CallH 

rif Llic HupJieeLEi dtccknl. 

n^lr Condition (fig GRrtall McniKuaEllatnft 

DCOdf Ac-4 041 n« Icifl; 

□Practical 



L'EIiv. Gaw 
Hc^rl^trailnEi 
□ ArL-llUL’L-lU Ft 
and IliilLELlng 
□riLimbLn-g und 

Sfi-flm Flftiug 

□Aut-umuLlvE 
l-inAlneerlnjl 
□Ail’ktlun Dr-afltlng 
□Ablation hnSlncerlng 
□iluftlneaK M jrukii'JiT.ELt 
GAvkCtfjutliiiti and C.i'.Ai 
nSal-eanianRihtp 



Hookkc^piaA 

□f.cn-nrjm kj uf 
DlrCHt Sri line 
□Private SiicraFary 
OLMesfl biLiiluc-crKne 
□S-urvcj-lnS Sc. Top 4 k' 
grupblvai Draft I nil 
□Shwt Metal 
FaltiTD DrufLlEifi 
□li3*N'frJ4'iil 
Engineering. 



L.DruEtLnH and Design 
L .H, Aildn a.nd I ^Le-TlsJrjii 

GUI Ah School 
□f-lnnic ttconttn] Im 
Courses 
nWiiSirtk'BS. l aw 
Ljl.LlH.-ral Ant 
□SVm-tiaqJcal 
hnpIneerlnC 
nShop MsftaficmEflt 
□Tchh M nklnp 

□Httt'i'r F4ircEHiiikihl|> 

□Engine unU Buller 
Work 



* Jt’nraif 



0P7u.p®mh 



AMERICAN SCHOOL 



Aqu. 



pept r Oij 4 - 5 p Drexel at SSth r Chicago Citv 



StMd 
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Experience Eaiffy 



At Home? 



^PtlAYBERUY Tminins 1 

BLurte right at tli*« begin - 

Tl injf ■:-f IlUiIlh , . .. 1 1 c l Th .■ ] cli 3 
each subject in ji HimplJ- 
Jidt hitfieal. underBtand- 
Eblo Nlyln?. You eeaily 
learn Telta-isiuru Freriuenby ModuULgim, biip5::i] a 
Tntrini:, Mobile Radio > Autn-Tank ! , Aviation 1 
Hji 1 d'k > 1 Elcnlm-nicFi. T’iiCfi impin' R-pulhi, Ra-dlu Set m 
Uopnir nnd Inatol Inlion work, 






Training P -re prim You For A 
Business Of Your Own . ... Of 
Gaud Radio Jobs At Es-ceMrnf 
Pay 

The great fascinetinff and pfO- 
^res&ivc field or K^ita offers 
many opirortan it iea to the man 
whu v.- L irAt. t.u fr '_■ r_ ahead. My 
IVitin i elk lm Hrai^rml Lu Kive you 
■quiefc tn ih^n chpin>rtU- 

nitieg. SPRAY BERRY Method 
are thorough and p r a c t i e n I . 
Yonr TralnJ ng will not Inter- 
with your present w*ork- 



o P«^mh hMtiwi H-ccdcd 
It rnnkra Tin difference 1 whut 
ymjr edueAtaOFI hn* burn. I Mfi 
fit you cimnJtli? fm- n Road-pay- 
ing Radio job- I m-P-he it easy 
fur you to graep KadJ« printi- 
|]Jlk wild remember them. Yrnir 
HiHicfii in my full re- 
]qi(»ELH ability . 



You Get Piafessianul Test E q u i pm cut 
Plus Compleff Radio Set 

With the Ti^iliu Pas-ta driven (every* 
ihinj? needed tb JbuiEd a Complete R&- 
ceireri . . . you conduct fntcrestinr 
inf nrmu live esperlmenta with your 
ow]i hjinda. Also you are auaplied ^ 
modern TESTER -AN A L Y ZEE. 

Earu While You Ltujn 
My BUSTLERS BINLIlERS &how you how 
ci j put jruur i.- < j 1 1 i | :■ r i l i.- 1 j r_ tn ili c i jilL hj$.u in 
himdliikK moe^y-ini 3 tLa(ir Radio* .Service 
John HE|-<>rC J y idler you Ijc ft in TraLciiiig. 

THE SPRAYetniir COUHSI is spld 
UN&C ft hflOhEV-BAC-K AGREEMENT 



I SPRAVBERRY ACADEMY OF RADIO 
| F. L. Spri^^rr^ Pr**ld*nt 
■ SlO^e UnJ'M-fl.ilr j PlflCfr, Hr W, 

j WaaWnictan, D. C. 

! Plvaw ru.H?i ray FREE cany of "HOW 1 XJ WAKE MONEY IS 

j kadjct. 

I Nam? , , T , , ... + , , * + 4 . Ag* 111S1T1 j 

| AiLriji'frti j . . . T , r . - /, r - + . + T *. r r .... . 

| CSty .... . u . . r . . r , . State 

* Wail jJi envelop* or pJtJJle on pvauiy postcard ) 

i — — - J 



PARKS AIR COLLEGE 

PAR KS A l H PORT ^ EAST ST- LOUIS , 1 LL T 



Oilers YOU COLLEGE and PROFESSIONAL TRAINING 

Major in. 5 in AVIATION 

Accra rSSi-mfl by Ita JIlinnlE Hu^SrLntEadEnL -of Public IiulTurtSHi, h, |ji- 
guded in the ArarcdllEd H I „ Iwr lilbdtiJlkDvi* mi, Uy tbc U, H r 

OtPleu Of fkLuntlan, F«Lflri| Warily Atulicy.'" U. B- n-DPCOfid 111 Cirai- 
tiifreJal Orixmd aed Elybb* Schoa | aad si^duinioA' Scfwoh AKr*dLwd 
by raid eacp+r#tlnK wlt& din i:ni(ail HE tt«d ATffly Air Cwpi In fflvlnt 
J'JS ; L n * ni1 InlnEnc. Open la ]Hg|| fluheeJ KradwatEB. 

F&UR ?garwi Ibid tu B.S d (amt in Frar*nfiri*| Piloting. AyatKia 

EdiHVBbripi, AiroiuiiLlcal £e*lnwrlD«, 

P¥ '£^p TBAININQ I'L.l.S'lfJH ire uatd in i :• i>: i r >:■ pi p j ci 1 1 a | ilLcht 
r T = 1 E r i :i i : : wh:ch nrca*roi fFadbuLL-i fur tlrllila dlclit aocralLcns. 

FACULTY of JUS ■aEclallaii in A-« Id* of htIaLImtl 

Up BTnilui.t«. tin tl -1 I jii riLt. J-inilced [d m i^tal of coiomeTel*! 

liilLnn HudentJL CipuciL y rc-l Imeii-L Of 5 S 0 

LM-acrci tlTpnrt. J& hUlliILbtB derated to IrtiMl |iurp«Ef «cluiJTntj P 
L^tlitiUrLuK »nrl dinlrvn hJlL ;it Hie CallnKn, 

LunO Alirrh Jfl. Sled pOHlcj.nl far am ca.LuJae. 

1 51 fl VF&R Regiitrar T Dept. PM -3 

liim ILHH PARKS All COLLEGE, £wt St, Ldliii, ItL 



ENGINEERING ? 7 E MONTHS 



FHNAHH 

TECHNICAL 

COLLEGE 



CuurirJ fin AtaWwUEieil. CHom 3 wl P Civil, Klralrt- 
«l. M^lliQficul, amt l-t:i-;||i> IlnKfiawrluH. ^Sn t- 

i'L-ar rouTS?l fib Ridi,:i a ad CrnfUnr Anprr^ii bv 
4 .A A. Prep Muncj wlthncH «al. Lu^ 

4lfel LlOfi. Larsc- khdUiLE-iaL erntrr. 4K^jioriiinlty 
r-ira bal-L lfirlnc eTpebl*l. Enter ^l^reft, JtfBO. 
Krottuklwr, or nccrmtiet. Uatalo*. 

532 E- WwahfiFiRton BLvd„ Ft Wayne, lart. 




* - pi.>- ." : # 

it. li . . . twffl SA T . 



Ps-filnB Innnr.ii uuKuun * mw boafa MlK J. 
air=<rr_.L h^Llof. bib mi nnw f:fLl 

ncis. a«nrky k Jipruuin-nr«j b' " ***■ Ohh 

ia»up Mfl, Cumnico. irW rjll-rmii; 

Ojipoti-nni-M^ re 1.41a UiEV^UJ U jjir.E 1 

NAtianal fiMifiFtg Ifhtltuta 



Wb Uitfi Jrati (fakfcly, at Lnint in qui« (UtW. E*m wIuIb 
ynu karo. EfLkbbih your owa piLi^tibk bi^ionE with 

rq-Mipm^r-l wo fumilk, OrWDrk for eUUhKlit j.;i:h:J mLu-j. 

CUU Sri UNe =nnj 5 iijr* rmJc by pnc-ieu. if roaohi. 5rnd 
fgr yoiif C ntpy -.if par bur ilhiEtrat«d catling. I f* ffceF 
THE AUftOAA ICKOOL OF PHgTO^NSRAVJNS 

tMflPT 1 iOcpt. PM-Jt) A'jrDrj, Mfl. 



TIER: Pt.^NTFX iTlillunlTT IH'CilE ni in lufirtEi n -th pp, pmall 
.-■-Tiu. fln.j ICC blar jwiMhi^LLAii i,T I^irriri n>id rit^-k Sumdi. 
Art GomJh arn| ftm-i iin-- in f^ee-U-s anii iUrtiSr Irafibi- 

! ...li. r.^[n> nvii ri 1 unr|r*-,-. M ry L l.j, r EikntifrUfi maht-H 

t'-s.iiiMF l Or BIOFC “.rrUffPt. JtuLib** moaliln ruFnLftb *4 tut 

■-TfTCl PT1DI hir ti Cifl. Lilijul I iii k h > I iSfHT-t brkllD j: uuiE m'lcim-. 

we A ftp Wiihf ILAt-mc II I r; rilAIM OBlSSfl 

wmi MASVFACTirR.KKfi. AmMlJUiLK ^i^i-n lavr rjiJi-n-.' 
for ra-ril i-rw-i^crlty. i>u.r Pft*K ew»i>hlct wtli m^T^r 
hfid htnefiL ynu. 

PtASTEX iHUifiTfftES, P^pE.P.10^ W+jhin^^n Avn Y. 
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POPULAR MECHANICS 










SPRINGBOARD TO SUCCESS! 



MaSV of American Industry's most successful men got their 
start at the dr sifting- board and progressed to positions of 
responsibility and leadership. 

The International Correspondence Schools 
Courses h Mechanical or Architectural 
Drafting have fitted many hundreds of 
ambitious men for better jobs 
in this well-paid field ! 

AJ1 I. C. S. Courses 
(covering 400 business 
and technical subjects)' 
are prepared by leading 
practical authorities, con- 
stantly revised to meet new 
developments. Yet the cost of 

I. C . S . training is surprisingly low. 

It*s not too late for you to start build- 
ing a brighter future E Check and mail this 
coupon today! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



HELPING 



A HER I CAN S 



VICTOR Y 



POX 5430-J, SCRAM TON. PENWA. 

Without cost or obligation, pleaae send me a copy of your booklet, “Who Wins 
gjnd Why/’ and full particulars about the Course lurfare which I have marked Xl 

TECHNICAL AND INDUSTRIAL COURSES 

□ Air ISEtakn n n.ii-1 B-jnI-LIti* C Mn-rfm- j-inclrtM 

□ ALr CtMKlitionLnf D Cottam .^Einy^n^iuriii* □ M*ah*ij*i£*J Ili-nOiHg 

U An jil n hi" ] jr n[-! i nrf Q Tlii>rft J IjiaiiLW □ M ri-l^ni.-nl Eruinnrrmg 

□ ArchiLecLural PmFuna: □ fil*ctric*il PraMiirf G A3 l-nv I 'unman 

□ Ar^JulLiLl lire- U KL^Lrj^iJ K'WP'wmiE 

□ Auto Eapno Tuan-up fl Ul*nri^ Lifililirtfi 

□ A'jto ‘fvdMtirirwt U Faun'lrjrm&n □ IleachEiK 

L j Aviftttan LI Ai'Lhiis'ifi Mvliini^ Q H pnl Trrtn.1 aitnnE nF Mnt&N 




O R‘iil^riiLakL!.fl 

□ Ur=i2irn 1 C n PC i iiwnns 

□ ChflrjiNiirry 

□ Civil H aipi n w*t 1 DMr 
C AliaLii* 

□ CoDfrct* Kncjii-M ri i 



o IllKhWEY ]■! lipfi iLi>rr I hrf 

LJ ITotim H*nntrir 

n I fl«l il"N nin| M^InJliiito.- 

D E^canttlive En*inrrT 

□ Mari' i 

□ M^I-BiiC'Iji-e-.N L hjI [ Ilv-tilI i iuin 



□ Mu vdgs.il tin 

□ P-ftHwrnprvnkLiMr □ Hiunbiltt*; 

LI Priu;tLi:iil: LWjiJinfij 

□ I’ilI -ll-p H'f>rLi Eugui refiag 



□ Srutilirv EngTTWrrrinff 
OHSiri,L Mm! pi WhktL 

C] HiiL£i I ijul i i ih.fi 

□ MhlpliEUn^ G Shop IYfcCl)r* 

□ m+jui KI*fcL^Jo □ i-‘L#»ui i:ii|nE,F H 

□ Slum FiOitiff 

|J flinjclijTH-l E^nFtipfi- 



□ Fidp mill Piper MhImih: 

Li kft-tah. (SMii-rnt 



H UlmrsVTBl l'-nfiruwnnv 
Hurv-nyiiiE mi. I M iLfa'ii ng 

CD Tdtgripli Englnwriikc 



□ Tdcfrfiprw Wwk 

□ Tri^ilfl DrHigniEifi 

G TVoarn !hki p* □ WdULbg 

ipfnnUjriDC 



□ l"!iJI pk-p 1'mpMrUwj 1 

□ CaLUJibCimiil: 

□ CpminHraal [LLime raniis 

□ t led ' ' 



□ lisiji-n Opnruing 

□ l’aiiiri £wi;kmE 

D It. EL. NnCIJLin liin<ni»n 

□ 1?, H, JfigTMlmEni □ 1-LeJnv^mbji^n □ W<?4lU3 M 
UU$l NESS COU H5ES 

C Finsfc Vrur CUlllfo Cl Pmi-aI Clark 

□ FHl*i lijn.luilii[i C Fpnni:h [J KlLfbU Uuluilk ip 

_ _ □ CJnoii liiiiLvi □ SirrttiiriAl Li .spRiupii 

lOlt Acmi'jLJIiIj Ii| G IIik!i ^h-IiehiL G Hhrm -ran I »:nJ hicci I .*lt-pn,n|[ 

□ C- l 1 , ArcpiJ^tonfi □ M:ili ngi lig Mnu hi Work Q Triilhc M liBEg-mncilli 

HOME ECONOMICS COURSES 

0 S’lrM-'-iEiiA.k.^ifi n n™ nr™iiinl;-.nff O Trtn. iin>l Cuff-stria 

■_J r-HO'lp INI 1 ! CwLflry □ I'c-iSHt-tHiun^l, I Ithj-lh luu-L-i ng; an'3 Jl«i4LUIiii *-**■■ (?»Lnriii« 

V4nn« * (H. .'Ld'^rppr.,,.., 

rwp - swt. Pf 

CdiaUslLil* FWWi’fl/* imif C1IKPHIH 1(1 JnftfTNilSJftilir E Cl^n'^rtiri'rtf N^AnijJ^ C^ntirfjrfrt a |.i III l‘?*Vj , MQtltfntf, I'HiUlifi 
itr it i*h rt a Id' Mi a JiHirf jwiifi^'i fn t R , * i f.ftnrffi-Hj ir, i\ 2. ^nrrJ^rfif 



□ A'-^uLsuriFu' □ Ai3i^r(ipinE; 

n BoDlk4(W-p^r.ii 

□ Hufiiiimx 1 . 'n-rcwiHuCjilbriL'd 

□ l^mTi<*t* 

□ La-L Lu.jUi ili: Jj Civil SierviMI 
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Know Electricity as Experts 

Know It — and Get an Expert** Pay! 



VJiat liLmit your future? Who I* sals today7 SureLy not tbe tisuei 
whu m ^siiif'ciit'ij iu feLiiicl MtLLl! kt^ow your Jol> r horonjctily — pre- 
pare yourmOJ for J-o-bs bhe&d. To du Jum i]lL< tbonusimda t>t nm 

have used 



The Croft Library of 
Practical Electricity 

*Wt ^Ihror’w h *, tampC^o tlwoirji ■doctor- 3t ip i’g i.nH*---: <jn pnrtkn — an 
20 ^'h.n or rtlrt-riJMV* blJMHHn— wn wurL hi il m hrl"-Uv Hi>|,a li u. J^militd! Truin 
?■■ ■ ■■*■-' ■■■ill tlia Lind. -ji hnrd-liiuii-i:l luLi jy.-y « n uv Wmim-m m i Ih-l I i-c 
I wiiiintr -tun fciirtjf i. Jri iLmmI it, 3 f?n hi hjiimiI. ifttrumh. iki lr li lI* U:.iI- |u*fii 
qT r.a.i.-ikl hwUT paid clvEdru-i.1 wu-t-iri *n.i **J3 I|P.ma CruTL Ldl p yuu ilrf TLidki 
!£*■ n»d W KliiHf xIhjUE. mi^nri, f pn irL(.-.r* umbEL'ir**. Mi Hi hi uLIkJI. Li.ui'lnrmiii, 
dvlnhnluin lyvini-— (I t- 1"- *1 hjubhlh+i y ur rrtry tap* — 
trinnE 1 5P I.- vL mil ruiM’Ar — w|Paj>E uT fin“lrf>l Ii-j UIdip — undim-ribErE ■ rd E-iiniriptl 

B bl-rirsuLi -iLIijjdIiuiIi.-hi, k.=, ,\m — lh t InuM IniffjT-wJ mcLliudi ill l*tl- 

lam pi End. limp 1811 ( 1 , >*10.— |..jM tu du- * cuc-.plvLc full. Jra: 

OS*»fcdnLic-E_ 



TiELin* Li. I,n 



No money down — easy payments 

f fll Ln p.ni! imE.il |hn fO'IPOO -il-LacI 

Hm« Joe Ian dpvk .'i 1 1 r.|n 11 i -Ji 
*wn. II ynu .I-p. r Jp. fes L.«!p lb* boa 

w W.W n iiiDQElb Bend cht muji-an N-C1W nnd «* i&a bra** r« ynurMSI. 



. J #t*wi wri" 

- r-i — pH 1 *e mh — vdu jwlild □•> 

LIidLhhjLi. arm! tLOJ In 1*n duy* P n.1 iKt ii-mS bE 1*4 PtU 



1 ■ I -L-a ■= 1 1 r> I ud ¥i ■rill n 
% uyin ural. W-p 



E XA A/ IN A 77 0 A r CO V_PO A r 

MrG RAW- HILL BOOK CO., »9 V*. « 2 nd St., Haw York 

L^pn.! M, p. inr ten, Cpy* 1 VI i-inr.tiun on oppKTEJ She ^roli l*i.rir>- €4 PToHp^" I 
EUnru-lsv. > Odl. !E EilJiTlncT ] wail mid TWI m Iri IP iU.P. mh>l *S.iW 

i>i> i J the ur A I H.in 1 m T>ud. Se tint wn.[h! I hrl|L I Ik I-lvI* 

pmH>eLi). iTp in tup* oremel Wpvtwtri wtn puipiy on# pu In ill Plo**.- 

Kun» y 

ETnmr AdiCriH , t L L , T , d 

City »nJ fttsla J r 

-I I I. ...LI. I , ,,. F , r 

nr iJniiipuj. 1 , . J 



Sa& pnu JiaiiLi it iti Pop-uJiir 1 Mcckmtfca* 





rsm Bocm ra va^cte 

TO ^WOlNEEna, 

TO OPEfiATOIta 
AB3WCTH Your Quest[utuf in Hlmple, 
I'ODCJee isibguw oa EHuaul 0|KratSuK 
&. Milntiljftlultf — EEiatQc Starting — 
AJr- PLATlCnif VjJtw. 

Fyel Sjmiy Yslvw— Ini^t and Es- 
tiWiSC VMtfes^VaGvc TSedLo^— F uel 
rucnji^ — F\ k:I InjMitJttD Ccimpreaftsjta 
— &E*j-tEpgr Air ■Compress^ra — &cnv~ 
iwlty? AEr OoraprcwDrfl — Flelon^ and 
PJptgn EJivsb— CT ylLncEera — Lubrica- 
cUJn™-Coolluff first etna — Fuel On— 
TheEuclue InriSc^tgr — 

IviUElua RCTfiTsSrur— aeiOl-DICrt] En- 

KUmb— B 4fH Slpeort Fntflnia— 

■\nrwrrsOn OpcmtlGD— HnrueFower 
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Tnel ftftij tr-ouM^. 3B4 race?, 

FOLLY ILLUSTRATED. 

TO GET THIS PHACTtCAl; 

ASSISTANCE for YOUHSUJF 
mail coupon today 
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C^ieiiDfwEl^n nludtnt IkhS^-. Agj>ruvei| fc.i^ 
C ivil .VnD JIILUI Lm AdnAlci ElTTEtLun for fl i uLt 
Ei-iiiiEiue. SilKLi^jfuisheiii for 2 v^-ycar 
Lt'^hnica] L uuiiri i Noil-esiL-rsllath etirn- 
1 1 Luted ) I JpIMh JMr, TuL'Jrm, IhinR mma 
[ifc-ri.ii...- iK-eds e’E.ll fur vn^inr^Va, 
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Here! Am At WOU 







'HtaAinq 

GOOD MONEY 

iAan&L io- i&<A 



Ye!*, ttdi free Iiyram proved that 
•^^7 draft mpj; l* Cftfly, mijdkCy itttcrcal ing 

work , . , convinced! me I did n't ui-fd *i>eeial talent 
tc« get hit* thiLR wd|.|3flitl profession . . . proved 

bcymid a doilhl LE i:l( Drafting I jy r In- fzL^cillftl Slig 
C- T- C, method can hv in as turf'd oasily AT HOME 
ARE TIME. 

o 1 enrolled. Today 1 feel ^^-iej-i:' In my jc^N. The 

National Itefpitse program ami rising burinra* have 
increased ihe demand f-1 >r M^liinc! Draftsman, Arerbi- 
ti.'i L i iM'riJ Draftsmen, KU-Nrical Draftsmen. Structum! 



Droflsincii Mud Amraffr Drrtftflsnem For draftsmen 
always corin' first nn any new pro jut: l iu nmiiufiit Hiring 
and industry - ■ ■ ami iu those new Aircraft plants and 
S]iipb'jilrJiriK yarvl:-- [>r:if L riiuml cardt 1 m* replaced wit lk 
[p^n-liEiiL^t WluM 's more, I’m slated for pru [notion - blit 
if I wish. I can Ijc indtprud^Ll , , . Kin into busmens. 
Here's n ftp - Mail c 1 it- cuopun or drop a card for 
tlin fciXi trial lesritm- Do this today-— UEld drafting wilt 
take i :elIu of you tuiomTrjw. 




YOU GET THIS 
COMPLETE 
DRAWING 
OUTFIT 

without a penny r^tm. 
These nre quality instru- 
ments— the kind LluM pj'u- 
fcBJsionnt d rail. -Hit' ii usa. 
Witli them you r-- L ij put 
your ideation paper quickly 
arid with SK-rumcy. With 
train Lujg» you r re all set to 
muster draftsmanship irk 
in on t Us — net ye a r s — a t 
home, and you can use 
I hese very same in si m i items 
silinTK 1 day as draft himuu 



CHICAGO TECHNICAL COLLEGE 

C-2G3 Tech Oldg. F 2DDD *e r Mlchl^n Chltl4»i (Mine La 



LEARN AT HOME 

IN SPARE TIME 



A T™ Suhiim Hhl ptr-nKjml bn tile- ftf iarl y 1 ‘Vltj 1 wfiek — II ulI'h ilLI' No 

Inurturanra wlili ymif r^c^onr lob ! \vuf\ riiLru.no T^i-h'H Help, j'uu 
ifjtin ynuralf -^ujp hy *icp '! lit'; knN'cI nM'ihiri — itiwi.-Ui-pi'd jwrr 
n? yrurn nt ft. T. i ■. >^MI fn yuit l. Juh In muratis — ■ 

J <jsi Hit Ulna of S"U yom'vn wiuitcfl 
tiei tills; Tertian are U iw. You t-aiirr Im-ia&tly mr "1 ram jtiftril 

li. 1 ' Thrm 1'jn‘r 11 itii^hi wliv yim Kfcwiulrln's niii.iL ua lhi L r>na|Kin 

Unlay When vtui ud jumr KHKk tUIAI- m:ssa>.\, yiaun xjij. 1 . 
"I never krmw IikitjiIiiii millil Ijif mn u-a^y i l r i ■: I h:ii J iin V djl-iLi 1 .' " If you JLn: 
17 years &r -oLJer, uoad for oar trial Ic^^n. 



MAIL THIS COUPON 



CHICAGO TECHNICAL COLLEGE 

C-2Q3 Tcth B lde-P SOOtS So. Michij-avt Avon if e T Chicneo 
Pteane Bfnd an- FREE Trial Lessen In DRAFTING and 

sti'i vi' mi; hni v. - f r: in pr« , ]]iiri L fur :i i^ikmJ ||:Ciff,i tLirll lit spare 

time AT HOME. Su n*st m- uiiJitriLi iutL for tldis 'J'rint 
LeftSrju I'iOiiT riuw ijI* IilLht. 
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SMALL IDEAS MAY HAVE 
Large Commercial Possibilities 

Invention a dtk jihiL hnvr. fo be emm- 
plicated to- be profitable, The 10c 
fltfirea flourish nn simple Patented 
prurfitL-lM which sn-e commercially 
euecoa^fol, The sippet. sw^ty pin. 
thmrih tack, paper clip. CL'ilter but- 
ton — all art simple yet familiar in- 
venttuaa— breti^-lki their Inventon 
rirh rewards- If you have an invcFt- 
tErm act now to protect it. Send for 

our FREE 1 -PATENT GUIDE". 




CLARENCE A, O'BRIEN 
21-C Adorns Building, Washington, D. C. 
fftiimrrt PBttot b^eqro D. 6. Pel. tUfte* 



ftw/btmt &utete 

TELLS HOW TO OBTAIN PATENT AND MARKET INVENTION 

If you have invented something, if you are interested in 
inventing something, you need our new 48-page H PATENT 
GUIDE” that gives the entire Story of Patents. It tells you 
about new phases of invention, how others succeeded, how 
the patent laws protect you, how to market your inveritiom 
where to obtain finances, and how to arrange for royalties 
from the sale of your invention. 

PRACTICAL BENEFITS OF THIS ‘‘PATENT GUIDE 19 

You will find G complete pages illustrated with simple in- 
ventions that have succeeded in six different fields of indus- 
try. Over 100 illustrations are in this book. You will read 
the ^torses of ten (illustrated) of America's most famous 
inventors. You will find an experienced ami thorough survey 
of market conditions affecting the inventor — showing the 
possibilities for commercial invention today. 

If you expert to realize p-rcHits from jour invention yun tiumi protect 
it with ft li- £- pjLtvnL. Otherwise yun may And iMt ftU your time and 
labor ha-^-e been loat, boenu^e it often hap-penn that other in yen tan arc 
woriunj; an the B-sme Invent Una, If y-uii have llel m-veiklLnia, ar Jtn JI rri Ij i t ici 1 1 
to invent set the in, format ton on obtaining patent AT ONCE I 

FREE “RECORD OF INVENTION" FORM 

When yon send for your FHKE •‘VATElNT GLUME''. we include, also Free, 
our specially prepared "RECORJt Of INVENTION” 1 furm, on which yun 
<:sLn ipiiflkly ma-ki. 1 -.Liiii date :a ami Llrocriptian o i your invention. 

This "dJacloeure" as it is culled, mny be absolutely Invaluable ea evidence 
for you, should your rights ever be contcateiL Be sure lhj ggt it and uhc iU 






REGISTERED PATENT ATTORNEY 



BEFORE t). S. PATENT 



Do You Make 

Mistakes in English? 

E ’L'TIKY Klmc jetf dTJTJik or vfrttr you Phww Junl phM yrML UTr-. Hh- 

UihiTJi Iil y.iriilii-lL i-ft.-vt-.ak >uu Jim u jim ri h-.-ii wJiu JAL'hK c*ku-i-nln. I m! 

rn-iVi ii JiiL'ni . l.iiL'k *if Inii^ii: itl 1 pawv- r prwrn Ln ynti 
ITum ]macnlhky yoarr UvculiM* hi II k 1 ^LronKi, "- L i»h*L- 

1 ri I h ■ v.- Vn ni-iii-i-r nrkmL yrvu dn, j 04 L h -h i r i l i ■ i n iihI i ■f 

KnEiai, tvLjs hi- in yew y^tr km| f si^i. 
m^iihcf jii siN’Iliinr, puactiuiion, pjDiiur.cl.Ji kin. la-* 
tu-nr-e >iHir i .t l - ii Irir v. 

WONDERFUL INVENTION 

unky 13 mkihutf 1 ? a *\»y h-uIl ti-ltcrwlm Cody'd ne>v kn- 
■wristUM i^ :.nr| yfiia d';in ^ i .- I i = : i b I >- ^ I II-; ymi r I'liirll-Vlh 1m- 
pmSi-. IL C'-lu-li'-h Sij. 1 t!AJS]T— tiUtkffi fcl L-JLhli r In i|n |lkU 
Him IT way, ivan.i.-iTni pel r-c^irwIinR lBi*cinri JjlcLulLc 
p]hpl LLnjr, iiuiiciunllim, ynmr lur .uiJ 4 js.p>c-^hI^il 

FREE BOOK ON ENGLISH ,JSf „£ 

nm^knu: yfi»l 1TlCiG*iPTHbM 4>f >1lkl Ills i vury yvftF. UPC- Whnl 
TihIX ryik ,|n fn^ ymi: 1 1 nDLhlriC to Fintd hi: i: ]M*|| ii i.ivkI nl 

r.-r'l k-ir^-r ini< \?iy nikikuEv J-:ir rn-L- I'liftih, "iiihv y<]u talk MRntrr 
<!-ihkI F.aVjyl I--IJ, In 1 r. HI 'Mum a Uijl". TC Wall |5 iuthi rH>vi>Iu1l-n3i Ni 
you. wnn-i; JmhjW, Ah|e|thm! 

Sliarwin Cadgr ScNOO-l of Eraullih, 13 ScjMc Sldg., H Dchi'^tor H N, Yt, 




TIRED of WORKING for OTHERS 

BE A LANDSCAPE A&CHtTECT 

MuKt- LhSa hrnlLhfuS. rrcaliT?, ■n-roRl .i I: k Gutdror TinrS yw.it 
lureur! In^-rf-iliDE Sir-Hiy, Ioii Sluiiy nL Vianun In yuur 
i-k-H- | nur. r.uahCinK Llkrliule: CSirdun Ih^lRh. ]^iiUla»IM 
J iciL lIe'liIiu tl- . U:i lifting mul 0^Cl4 WflrK. I ManE JLUtWlall, 

. rlc. M..n> ij]i[inj[jmlr h-s fur tp,i I nc-il nii-ik AiorJ miim^n. 
Write IihIu.v fur free ln:-oVlet l! 5 l iurr-t'i.i ihru LiriiJ- 
S?:i||.. TmllilBl." 

Amtrkin UthlD^CA^C S(?Wl 
Crjqikd am., Dm HdlM, I*. 
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Improvements 



In Machinery, Articles, Designs, Formulas* Etc, If New 

Evofy- yen!- lliimSutLila uf patent* Ln; (granted. Very few, h«wuv*P. rcpru- 
aent- Hie diecu-vory cnf entirely new prineiplve. Must of them provide new 
methods of doing some evH?ry-jay thrill? in ft belter wuy — rhiiiijres for if rente r 
cllidie-ncy, lE^ni Incus, adaptability. nr beauty iti some previously PjtenN 
thine. These iMNlyVFAtENTS are pate nibble if ntsw-. n in3 actually rrp- 
I'eaent new inventions. These Improvement Patent? ytfiir luL'jge ehnnee* 
Tor profit if eomnieieinOy useful- The business world want? (mpruved 
produets and 

OUR SERVICES TO YOU 

\\e nre Itesis tercet I’atcrtt and Trade-Mark Attorney s t serving Inventors 
atl oyer the United S-tnlcs und ubiiiLui. Ottr Unr-n. nidation is tijtn [dele. 
W* hnw experienced Patent Attorneys, Draftsmen and Kcarehcr* in serve 
your inter™ (a, Wr cull sllI as your adviser in nil Patent Matter* . Our 
fees are very reasons! bio wo ran ai'vatLffe convenient term* &f payment- 
H is cuir custom. ti> permit clients to pay ftic our services in inutaSLinentB 
as the uppLtafcljun progresses in our oHicc- Our complete service is 
described in Uur “Patent Guide". M^il Coupon fur it NEJ’cV- 

GET FREE "PATENT GUIDE" — MAIL COUPON NOW 

If you fciai'C Jin iiivcnlL-m in the making — If ynu ■imply Slave LIlg ''rude ftlcmcnbi 
uf Li it afu.H-iil ion in mind— yuU <hi.ii'lil Jtet «ur “PATKYT tJUl F >R ' 1 wlihi.ni I d^l-ny- 

1c wilL cuidc yon eYerj 1 Of Liie way from the prrlkiiHn.ify ^i-urcli mUlr* 1 

to the iuMiunte (Ik 1 iinul pultot grunt.. Tliia bunk coti-Uuua twenty -fivo rhmpi- 
UirH d^HVl-ihlun III plain man. Lo-mmi 5 |li> *tor y oi ubtiiinLUff ]ju!iM4e 

: l r 1 1 1 Kifkdhtr "It Invention. Tlti.* bunk iM absolutely RHER. — ju»t U-jr OR llw ata-vi-- 
C-utjpon of write ua u letter or pOu-Lcard TODAYS 
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U. S. GOVERNMENT JOBS 

$1260 to $2100 FIRST YEAR 




RAILWAY 
POSTAL 
CLERKS 



Many 

ciEhcrCoveYn- 
menl Join. City 
Jind IturaS terriers 
Po^tofTtcc Clerks — 
Harder I'alritlnieii — Ac- 
nuinlttnls — StL^iuijiraphcr* — - j 

Typists — cte, Prewar a Now for / 
l^LlS ivMSEnLniLli'adi’-, / 



FRANKLIN INSTITUTE. Dflpl.G-T95 l RodiESler 1 K.l 

Sins: Rush to me, without ^harcre. copy of 
3-S-pnne book, "Htrw ti<> pet ft U, S. Government 
J^ib." list positions, and full pirtieulim tGllinjr 
liow Co <iualify for them. 
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Tray for Short-Stemmed Flowers 

Holds Them Upright in Grill 





d. 



*3 ^ 
^ * 



Equipped specially to accommodate 
fresh flowers with short stems, a tray 
serves as a centerpiece without obstruct- 
ing the view across the tabic. The tray Is 
covered with a white enameled grill 
through which the stems arc placed so the 
ends remain submerged in water. 



Primarily intended for storing popcorn, 
but useful also in preserving other foods 
or smoking tobacco, a humidor fitting the 
neck of standard fruit jars keeps the con- 
tents from drying out. For best corn- 
popping results, there should be some 
moisture within the kernel* and keeping 
the top of the humidor damp will maintain 
the propei- humidity within the jar. 
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tiiig Cup on Bottle Opener 

Prevents Squirting of Liquid 

^ r X 0 h j , 



With a bowl-shaped retainer and a flex- 



ible rubber shield that scab itself about" 
the bottle neck, an opener for carbonated" ^ 
beverage bottles prevents the contents ^ 
from squirting and holds any liquid that 
may fizz over. In opening a bottle the 
rubber shield slides past the cap P and the 
opener is operated like any other, except 
that the cap need not be removed com- 



pletely if beverage effervesces violently. 



Populcr Invenliorw cm page J4A) 




22A 

-'Yv i? let 




f ^ POPyW^R „ME£HANIC® 

c/,Ajc X * 






Over 700,000 people 

hare sfutfiedmi/sfc fh/s easy war 



Y ta. tivhjR 7aft r nofl delighted penp]* 

lijivn studied thH quick, 

CRKy, iKiin>;|]f n-siv^ ay. SnniP R^e MOW 
on the Htajfo, other* &n the t-jli 3 Lo r and 
theUKEinri* more are enjoying new 
pleamire and pwapulnrity Liy bv-[n)z ahie 
in p]:iy, Icn't thin eon v- 1 n E?ixi K proof nf 

the auccer* of the new U. $■ .SctM.nO of 
Mu.-jc method I 1 Miiibi" a tu den La didn't 
know one note from nriufhar. Yet in a, 
short time they learned to play their 
favorite Instrument. AnH they found 
I i-il riling IhtH modern way amaz randy 




easy, find loads of fun. What counties 
ot h era hA^e dune, YOU, ithj, can do ! 

rtkrhfe frnm tin- start yno learn real 
Lunci; by m>tr. Fir^t you urc IM h#n‘ 
to h3o * thinj?. Then :t tMClure show# 
you how tn do it. Finally yma do Lt 
yourself and Amt how Lt j£oe-=. Almost 
before you realise it, ynu arc Maying 

iVuar (.i vurii :■ pEecr -. Nn private Lurch- 

er eon Id moke it cleu rnr. 

FACE BOOKLET EXPLAINS ALU 

Bent of all it costs le** than 7 c n dny. 
That i n i« I u rlc/s. everythin if . + , no extra# 
ot any kind. Don't miss nny more fan. 
.Learn tu t>Lay y«ur favorite instrument 
and surprise your rritods. Mode. ynu 
know, makas rnont any party a success. 
Those who can id ay n fe- jnvjirH every- 
where. So pet started on the way lo 
musical JC-TRut ti.iE.i -: jVO tV‘ J 

tr you wunt to b^ p "hit*” Hit reoty 
party . . . if you renlly do want to 

play your fiL\'urite jnjd rumen t . . , Sill 

o-ut and mail the coupon below, sinking 
fur nnr Fyl'o Illustrated Booklet *nd 
Print ami Picture Sample. These £how 
yuU how nuickly fitul ntsily yuu ean 
h-fjrn music in your o^'n hnme at tittle 
cobt. Instruments r-u polled when Hand- 
ed, cn*h nr credit. U. 3. School nf 
Mudi, TS Brunswick B3d^. r Kvw York 
City, (FtMWivd ^ ±th wbq r) 



EASY AS A-B-C 



.coifs less than 
7< o day 




learn TOOl 



QlifllVrqur'U^Hl n PiSnrhi-r frPTOol D?»ICTirr4i^bncini*ndy 
u Ffi.rn ru-..i>. Fr.LirF. Hr!i.-n*f |ir< | Ei:ni- gr-|.» «i -i Inixrly 
iifK'ii ll.r n.i.-hbvF- r.niL IraL ik-'itirtr. Vnr -ffr h ■ 
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feMOUHI BltP IS) 

Tati SKINS, Make Up FURSf^" 

Hi: a lanJcimiac. DqsI^Ic kuKDilZ i ^ Wef-. n^h 

y-cifll Homo. Mdoi;E Blidt, AnlmaJl,, Ptif,. Hf«ds 

.ind I'm li. .- i> ■ ■ - .r liiirsLihtf- U i'rh Ii>k ! U'- ■ f*Lr nfl".'- t(P"jl 
r|^n. M.\ni MO^fV. M.^.ii m l Jiiaipe-1*n fw Crth-m-n. 

IliiT <r :i ” i ■ I iit.i. s-mliln. thPWC'STICATE TODATj 
r|>rr n n au -a h Ii L 0 D i;^mt plctm fS |> 
r It C. E nvyn ll.m-^r.. r-“. h-uur-: I'.'iNovFlH, 

... , -Ii--.. * r.i : ■! TOCAV-Th i-S M ■ m U tel Slatn' '.'■.■li r AtC . ^ 

NUK SCHOOL C*r tBAIDLKWt: O- i.i. M.-Of. 



CARTOONING 



LEARN MAKING 

Hr.mt Sii|iUl "1fJ iWl lini holppj Il«iM 0 J«!hL> II ■■> "TfTTJr J& 

I'lrhi+i." "fffcih ^ 0 ^-! cjuf Wj., m mi.-i-. n 

"Iten'lnr r«U4NL" "H li‘:msi'- Ai [K Jlftiii*. r "H^rrl ."iJtlit X-t.” 
'.ml nihiiV 'Ll'rn. Ekhi "li-ln Icnni'-sq. H'lih IGta <uP I'lclulA l.'!jii 
li'i LffE h'L'Lir LL-ililr >, xnd lull drlniLa. ^Sl.ilg iicf. I 

THE UN PON SCHOOL. 42H3 Mj Lionel 6]Up_ Ckiibnit. OhlB 





At&t 7 ip* 

TOOL & DIE MAKING, MACHINIST 
& SCREW MACHINE TRADES 



I 4 Mh"7e arc fiii I ALLltiD School oft I'rt eniN -short r-n-tf-nsCva. Prru'rio*! 

I rt " - i.. L- N f ' • i»if Omems in Our fully Bquhiped Shopp. hcjim 

'' | ■T>n AeH]a3Jehjc! StnU 1 A[i|irija-iii3 l^yifn ll^ya iir ?hVij- 

nhur- tivii;r 1 iriu . PliKE H.ni 5 i : .i>lhvi .' S.-r's i.-F-nni] Dini-Tluniitj ioi ,irn 
wfiil- L li-nruiiijj. Wril< - forI i llEE.LkK]k J, i :, riii?lii-yrfcl 3tirji-Si im ■ >“l- m p I i Mining , 1-1 

ALLIED SCREW MAC HIM E C 0 ,,£&chuul Di*!*i 4 tt> 

605 We*t L*k* 5tr«tf Qupt. PM- 3 Chkap, Wlhmw 
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F 0 Ft EKAMINATION 

MODERN 
ELECTRICITY 

INCLUDIMC RADIO 
AND TELEVISION 

1-vEioily Interested Ln ; In-tnrjly. KEfr 

C " 1 vl iclit i-Jawik La itgRc- 

J& iJlf v atum-cs muL 



tT«- 01 ILfl wp frat . , r _ 

I 1 1 1 1 1 HJ I Elf .Liiii 1 1 ■ * | Kk-i l rli iLV ItJDUJTlLL dipwir L « 

"" |AjjMfr^~ 1 L - — c-hs^J, . ^ • 



Fet 

RfglrlUtPf 
and Eipo-rtii 



ili-iL vl'I'hi lai-Hjijirtnn.l rleririrtcy 



GIG FIELD! Big Demand! 
Big Pay! 

niji-hnEiF. ' Hiio'pp— HiTK-Lii'nii^ ciL'iry Lip - 
HlupLry dupiMirJ:- hi. i c-Nh-ehi-Li v Jiiiik nuri VhliA lmaw 
Olin I II. ,|44> li.J,.. in. Fll ■.->■. Pll.-HHmilll, f nh-^L. 

fxfil aiiu viork. I-..-L- (o k-jirii mid da- Iruiii ivitli 
LSif-ki. 5 hti 4 • La | >imi t.-r j. -v I f^.r V N EE 

i cxn"ii I lyitlniLi :ind sr>a ityr ■m.'lf. 



SEND IT 
NOW 11 



yc-lt-' * rnii'iii | U Mff prtvLftiSM 

t™."i t?i aur cn^Lneena. ;iaw elvc-n 

Cm nil l7ib>irr-i i-f 111 i"- jxicmibK 

QyelapedlB cf li]ecLrkLtj-< 



amekIGAN t ec h n i C an, IfltuTv 
i'p .i h i ?h#ri — H-nrae Study Ooiiriei} 



Aflicri^an Technical SKioly. Dtpt. E31P- -aTu^rl ut afith ir., cr-.cJij'S 
K^-n'l Tut I * ■ une. LO mmLwhh- nut nf A|3n|l*l l iiwLri i Lqy. 

Vl?U 1 1 1 >Hi ! ID r-CiMt JI1U J1 i-l'I L IJm 1 1 ■ tllLtllMil! ian.' 1<J H im -.ill Lol‘i!T 

I tflilLciie- far iji.c j-vjin-. I .-tilL [lie drILvcry rhmrpB'. ai^iv an thir 

iim-Vh. if 1 v. i>h I i ii:l.v ti-iilpii Ulmiii I i: tn diiys ninl owQ ywiu LiaLhlnrr. 
til M if I kiT|’ 11^^11, 1 -will -.H'lnl SJX>II Sifli-r I-, lFimi a 

niicicii |l -HIM! I he tat>l IiTki:? Ot lailv S-'J^.KP in (Mill. 



NAME 



. r - . r - , - - r * 

CITY. . FTilTE - r . , 

FIl-IHO- m Lll.'ll Ir-Ui 1 ! Hi :i 1 1 n|j n, if i ■ Hirmii:il Lifii aiihI ■iu.mii> iiii'I :i-:l>.lrL-:-:n ifX 

c-iLipLiiyc-j iind L p lve .u S-ms-L unc liup-liLeug man n.-? rrLrTyrwr. 
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j 3 jt four Home 



I ^ (Continued From pag-e 22 A) 

Coiled Taper in Candleh older 
Is Unwound as It Bums 



MONEY NOW hy Ecnrhins I M UVUvIl 

quickly HOW TO DO THINGS 

which usually lake year* of 
study and pn elite. The do- /Vf ffV / 

tnand for SKILLED men Is AL- / W # 

READY ahead o* the supply, 

th^n what WILL IT BE a monllt ar twa fra*n nawf 

D rtop p IIlIa fthnnre te quhlLfy for pm- 

UI S5^ 1 r W j fnnLkfcEi, ihm't ml^ (hJs iJ-Lu 1>pii<:irliinfc j" 
Whiftfr yn-iT? jilnuiHl fur Nil- IkHklli^ . JJfcLfti L H\£ lLi.n-.ri •.•tK.H k 1 1: 1 
or I III put' ■ l c 1 1 SntJulLUOlCiil liU'l* lend simply fllkd rh-urly < Imt Ilflfck 
piL^.!s, nr^TlJ.* :Slil'li MlLi^ir:i1lii3L- cuvet drr y aUli>iirL JuU . iBrliLil- 
jjil Tuut M;l>. iijL r , L-iUU-tn MuSillkH. L i ■' I UiJt ■- ttorfc. M.pi'fcifliilol 
3 'ww | IUT. 1'riTfijiiF, >farhSnc Hlqop Pirucllw uiul MiksmKHiinniiL. uijcL 

llU 111 IJVlJ? 4 I r Cl I hl'J- KljhjL'KLK. 



Storing a yard-long taper coiled about a 
metal pin h a eandleh older supplies many 
hours, of light. As the tallow burns away, 
the taper may be fed upward by turning 
a crank, . 



MUMBERS 

f&STEAM FITTERS 



fcdke^Knife With V-Shaped Blade 
Lifts the Piece It Cuts 

Bent in the form of a “VV* the blade of 
a new cake knife outs a wedge from a cake 
in one stroke, and then by squeezing the 
tonglike handle you can pick up the piece 
intact. Slices can be cut smaller hy apply- 
ing pressure on the handle. 

(More Popular lnvtmlcirti ffrtd IndcK on po£s 46A) 



A u dels Plumbers 



Hulilniiui, (innirur. .laLru. n-i-ping, bcndiD^, hear.nrr. j^cm — iroa — str+L 
Uif«4iimr. AJ«tknevuiUn, UU-!to, HLuiaC4. H-iEifcis-^. 

tiwmuth Itw3 r tm, iuLCjiiLiia.y , ein. -r-beti Qif-iiJ — ^lUvanj icd — nl*te. ^ADil-n- 
liflu, i-:. LiliiTTi*nn r tankv DiruarLT*, puriFir-n-tiiwi. h*Lun^- \-nili 

—iilelif-n. P|j^ tLtiiwft". wlmI iij[ie r T-itirinjEout ™k. FtauRlii.ni?. 

Wrrrwivl ' 1 1 : --e'h_ JlisircF. irlA. Pi|m t-rnil in Kl cinmj.4f- lilhnwn J KLmr. ■rntir:L..ii, 
ou- rr-^,;iLl£.,,inx. nTripcrhliun. TVjtpr Huiiplv. ii.a-int, P*»ti4 [rin-MIELELffe. 1“ h«t 

it^*I 4«k, uri/Mrir.-. i : i L h • ^ J b_ Ifcra x ini, tnalinc. I mil brtirr.ini. Vi rJ-Uip, vumui maUlM. 
Inti b_0_i_ JtLkEKHci.iLhziir. Pirpci, Ll-.Jk. Air Cn-n-dFtK.nl n-f. 



THEO. All DEL & CO. , « W, 2Jni St-, Ntw York Clt* 

*1*11 Aiuidi Plmnbm Gukltfi. * vo\*.. «a T -M^f' f™ i-riml El CK K- 
I -hiIL nffilt *,t In T "JHyn. Ml d ¥1 munMUIV UftcM fr. II 
jtuii:. uibcTHiM I will niw'Li lln-Ldu i-: L- iiblluiuwi wi- , ■- -i\ 
■ft* L in ►c-LuiiL-.i. - mm 



Ad-lrc-" 



SIZE OF PSECE3 

CAN 5£ Hf^CuATED 



POPULAR INVENTIONS 
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DEFENSE PRODUCTION 

•• a (jotd&n f&t 

c mmm 




lir-Hd |h L a riimhil i-'iii urUinh uns ] i Tr#- 1 t\ \ rr< 1 |y iiom . rivmt Imir raf 
4 dH-lSj Tifnn HijM.pi'r. J I 1 ynn li;i]i;im ta he imr ill I In 1 llil.llull him 
jaj1imlM4-HL ynur invention imil Ii.liS il rrhixi'J — dim t bp ■ I i > -r i t u . l; : I 
ATiiity erf Elku* LuVcBilLuns JuuLiEIkj: hui* iriiciM-n > • m iisil , i'i , Lh I ji-msj 
I tLLalLfK r L|cl it nii'-v in American iiidui-tr> iiIMiiiu^Il IIl+j ;i i r ill inrsmt 
nut 'j jjLjl-s 1 >v tli-f U. 3 , A i lily and Na>j. 

Am rr I i-u a Defense PruilLircliin iiurjcnmi presents? n Q*l ik II UDpurtuli Lly 
fw I ru n n tarsi m 1 1 ti prirUraL TmrfcakiLi! Piths. yTiimiluMiinf-M hp: 
fryLiiK frtf sii-r-r-iL — and mwe spend- -for subsll-liili' iuii I pri-ds- ritf 
stunt (ii|j Lin ufieruliLHis uiul iiiiiii u~i m iiicilI s in jmiduuLiun iiiiu liliii ry 
In m try Inline. grtmliPieiiL |->i I nri(y is Fas I f ur i : at n be himiM-ivlYvs tn tis i- 
ttifiitilUbEl anil 1 1 j ; i >; -r- s 1 1 1 1* ■: iIh-i irus in pLuee- of urdluuiy lioiisL'kinJU 
iLuhm iloriL iiikRNLiiLnablf. K'.utV Vnlk of Lift' in etfFerLli* uilI LIdJIl'lI 
ptoblM lHICt- Hi tHi I luGe II I m I - ! . i"i fK+l ill 1 . mlUlmm-deu^ 1 ithvuSm. Ami 
— tlcn'l Fflr Krl die nrw mill ill. I Ik Uiul llUflt#-! nOW lii'CSUiii* 

cd 1 nurimtty will tir preferr ed ulLi'z ikm trim cent's Inin !p:i«-<*d — i pi 9 
mill lir^cBiir jlcsvm] L ira in. Hir ilnlly Ljim. If Elk 1 Army eliuL JfirJ 
cummL ciii’ki' use nf ynur iPimlitm, |> i I I I v In-dui-lr/ ton. Ami ilu.: 
tiiibc tu id — i.u iiEcgiisinl yout Jik'i fur c-ufcuan^rc LdI l^:u I Luci k 




“Little Ideas” of the Average Man 
often highly successful 

I'fHiCF lirhihrs't H4V0 1 .n li? n big, mtfm 1 (Wia.ry Men In III- JilreWSfiH. 
ThwiiRndB pf "Jlttlfl Hk-Rfl" rtm^flkTd my m«i En cn-etjdiy nalkt of 
llfr Jill vc tnadr them foTlimei Tpn * I tuple nmpri el Ip tins IP;nk ilfc 
inTMilnr fubiiluiisLr nenllhy ; the crinkly IsHirpllI nit; |: ‘miIu! I •% iili 
BJ ■.venue'” IniHbu n>:l 1> Im iii-Ut mice lltniiidil i:i litm^rY ra dll itPenlm ; 



Hi* Lilr-H nE Ilu- c-nfn |u.r-l li^ml -c mui* In 4 tnUllr cleTft ; 

lirrAid Invented Eli? stuck Lk-krf. I.rxik nraind yuii -- il-ii Ilv ^lie 
dei Lm 1 # lliyi hrt 1 1 1 1 ■ I CTie-rj 1 iSuy ir.ej sh-r- "i J"i- M.-nrr- rimpteTj— 

slUnlv IIk j "|h-i itiiir.:- in > *>nix wrn n^llie nr ihuai E01 iLtiN- 
Ihrht.H Ehut riHikI I:- 1 1 l ii ■: I u in i-ci'jiihinrnL yi'ii n:- tixing rtinsL.uilly, 

HeittOEfil'er — il^- irflrti llLe '‘LilLlu liftn" th;il tjiiSii? Lhr III r fjeat 
iXiliLIWettii.l t»jff-itjilLcles. 




Protect your Invention with a 
U, S. Patent 

TiVs'Ki TL , :uli E'> selkT j-s'mi Ftuv, [liear Lnn valuable ndrl?«nry brinks— 

1 l'llteril E^TOU'vL I imL' ' ■' ! , '\'-'3kji iismI i[y.i \k Sell, no InrciLl ioni' 
P4R-TF nf lo-Lprtll fartR fAf Uii«ltLuvS. Tliey tell rlrorly ivlul 
y,-A\r pr.ii sr.-ii^ irr In applying Toy |iii;’ei ll«l lsi:dn Elic I', PiiLrnl 
IjuVi . s ;iml Ikjiv Eo iciiiLiLi.-rrlittiif yr-uif pMl.i.'kiE Pi-n'l hi uimltuT dny 
i! 11 my Il'LeIIPiJI jun>.ljnjj Im ttirro l.i-t|>r il bunk:- lvhlih uiiy m j^iii 
lii iiny iln-llu ha :lm =f : i l ■. 1 li ■ I u Illiir. Willi Elir- IimiiU n ivr I n-- hi« lo a 

rk JLj- ImiiPTlRmt I-IH-II lill-I^E — :■ II "»:s iUnlcu or iHierHiSo" farm Mtml 

fer 11 1 1 Uirh-^ddtir. 

ACT NOW deut mat be costlv 



fi VICTOR J. A 

Evans & Co. 



REGISTERED PATENT ATTORNEYS 

MAIN OFFICE: S 33 C. VICTOR (UKDIN& 

Washington, p. c, 

Pltkburgh Office-: ^2 1 -N, Cti pi rp Tlhlldlnq 

Loi Anq*las Office: 730 - N, Security Building 

It 1 mil by r.tiirn iriAil, FEKK of "Jbileiqt 

l p n»tecUon" SLi^t “Wheat nmi iloic tu Stll un liivfnIicsQ"— 

*lSmi “BsLrk'nce lux s r1iti-uh M form. 



Ji'aELl f , - , 



City untl 



brings rou r nr r 1 
iiSE 3 BOOKS T II CCS 



march, ma 



25A 




NOT EVERYONE POE S AS WEU 

but 

GROSS IN HIS OWN BUSINESS 



E $ 148 First Week 




of your own whore you will lie your own boss. No shop necessary. TUig Washer cleans 
rugs beautifully on customer's floor. Machine Is very simple. Electricity does the work. 
Slim ply clean a few rugs. These customers tell others and give you their future work. 
There are hundreds of prospective customers in your vicinity and nearby towns. Send 
coupon for booklet explaining everything, 

“NEVER A COMPLAINT” 

A. C, C-J-i^ncSi] wfkEra, -*V*c have nil LHe 

bilhlnPHH ¥«H> run hi.i n-:l l-r — :irnJ jhiE. y l - T Oil l 1, 

•/ 1 .- ! i i I • ! Li I : i i . " Tbni’h Urn mcc L r>;irt hi* 
Ell l?- L>UKLnro-S — CU-=lliJnCT9 MWU mort 1 ihlHI 
r- ■■ i ‘•.ii mi. 

Ivtry Machine Guaranteed 

TIlmkl*' m a-r I h L ra l> m Iv:ivl“ 1h - l - ii SHUiluTurtUrtil 
-iI-ilC EDI*? iimJ nr': 1 hmmI Iw mai *il»'» 
3 LI I ■■pl'TIHO™ 11 r>>i>IEhRLIE Ilk' 1 Wiirl-L*. 
riwy -,rV i.i. - i.JEA%T!:I Tl 

C ICY trnuC Thi‘ cohn p I ij tc 
i>|ijipnw.TiE i* In- 
A h-.-.HHhliaN ■> ■k--.1l |.-U^IVl«TLt 

Eit-Li ,|! -1 Ii 1 1 : |T Eli Vml miil I hr lofcinU'C 

!■' I -Ak-J FTWnSll Ij.' . i TC-m Ilf ' 1 ‘■■I ?*r wm* 

lllLVO your UWh llUse!-lO--!V— fltlr illIH 1 5- IHTEHf- 
ILubk? mlik hi J* wkl-rli yi' u r in i tic j-a wild. 

VON SCHRADER MFC. CO., 103 Pi., J 

m*tl** r Wl», ToTt^ /j 



'Iti-e following imtAnre* of mimiruim ureSS ctfu-rthajj*, fur s-LaU'd perSeHla, 
by exceptional operators, arc an indication of what ran be? (time by a 
Ike-wire J ti HEe busiest Boa&ons. These earning* do not reflex t conti mums 
H>firrjLl ii-nPi ilsuE -if cmj mu are rust ci •=*!_ Ilk iLddili^n to any Other U^pcim^ 
jl hitiilL] nmmrnt nhouLd lie nElowcd. for dupjuu ift tioEL eiilJ. fliJp ijlitaJ. 

JiMft first wtvalc. Had m> job; eiuw ill OWii bu Stilt s:s doi:iL|j fi lit: — L. A. kcmc. 
HiiA'c Ikftd wee k y oL-oso $400: *ufc ^lft-«! J matliiikv L- T. J*iJ,ui. 
La$l inoaUlk I taek in 5-179.-&1 ; my b*si d.\y \fp.<L ,4S — in . H. Qtrpealer. 

] I ,ivp hi ;llI machine 3- mEiiiihs ; 1^1 Emmlli $35 : next 3 .ilshul $£AG — M . G cirsfci , 

My bd -tE inLijith was $S&D to $600 but curn't do J I every month — W. F. Biiou. 
Pn l 6 week* workud about 5 hours daily and did fc.320- M. E. Putted. 

Made 53 5-0 in 2 diys; ^ointf ta h'EuTiEla teielay on $200 jn-h — tj. Star*. 

$54.50 Lit si day: had macJaJue 3 years; am 71 years old— J. W. Benson. 
$l9i.50 Ln If'-i d . 1 . y 5 ; have had machine 4 wceks^A. G. Ba&sirager. 
5ZQ3--7& in hours. Your m 13 th ml “Hil the spui" twre — C- I a:v«p, 
$42.50 Ln 3 hours. A:il Very W*J] pleaded with NlJiilJaini-i — O. C. 0 ;l3i3. 
Took in $1,100 in 13 -days; new h-ayc d m^ehinos — E. C r Tbema&. 



I VDN SCHRADEn MFD. CO., 105 Pl. r Radius Wli. 

I Read il! nsii'c {an oblipciLt in.-a I your frc-E? boukluE iLLui+Er.iLini; niR wuiiber _j 

and u-HLiiff liuw I C 4 i i> uwn my own p^rm-n-noni ‘bu>.inc^. tiow E can tuMn iatpt l 

■ ] r r 1 j ll r ^ Lhl Eh- Iij’.v vcln-r i:N- LJi-mln.; bow I i* si il h«cansL L ILounoc^lly IniUir ■ 

| jM-aiiEi.rui. in il nhu h l I. i«l-. and Ilovv [ cun | ■:iv #n c-iLiiy L-miu. 

| Nunic ■ n , ... |_ 

| Aiidrrsa | 

I Cit^ ...... .bime. t: 



C»ur*j^ Ln Am: BdeTftCCk; PhpJOMphy: EdLiflLlUrn: Puli-llf Elfilth: 

’ Ei’J il'.p I J uni |'I‘UiEl , i ilv. riy-rfialLdn,'! h-ikiolij^y ; I'tiys-Lriii Clu:ml»-Ln, ; 
Hi'UlOICyE £ J ul. Hh Il cil'^; TIU'Olu^V; 3_iJn : UU>IiLC p.h Tr ILL! hi i|‘. , .I' l ijLIIlLm ni ; 
Hi . 1 1 i - E: 1 ^ J .VlnrlilliiK-. ND. S*:i I , i-!ri.- -. 1 1 , I ilmI c-lim :l.:i I. 

rbrj-fEacij.;,, an-hdiTtLiTn I. HU-n.ni. .',it-:i'-i.ti:I Sru | „ |t,itJlu, Hi r.i.- 1 1: ri I . Ji -- 

fiu-.-irm|. Eiii^tiwny, PrrTOlfnm. ^Eciriln^. Mnrloc-) Chemical. Kil-r-I n-pcrtriL;. 
MrH inlry-FEQflir-Mt-lk I rtCOr CiOhitt-J „ «aiO-uO, 5-liC-r-i rfJrt Rnjd, 



MORE DRAFTSMEN NEEDED on Mi.Li.Mii, motOPJi. cq'.: . 
nienl. IEIE . -i .1 iJntflirtu ouiitki> ( r=i | « 

yrMi QlMciKLY -i hi ■ Ln liznv- FIELiiK L+i-iSIr::ii 

No LnhiliiEiit iull. Addri >^ 

Am«fkin School, Dcpl. A- 34 E, Oren#! at 56 th, Chlr 'ima 



L..hrO's Nu- cuniffirL 

JIijutn Oil ]r.-,M,r. LI r.^iiiv M?iil >“S5! 
FiJiLi j i3-Air FuroHccs. Ulth-TFIK- 
“ l-kimrr Tmt fiJFFjtf-feJ. SWly LrupruTcd. Clean, 
i'll". 1 . :• 11 ! ■ laEh'. TlbausanOs 4 vr hiicj-^, i.» -. - i>v. I. mp.'. WKJTW! 

LACO Dll. BURNER Cq.. 123 UttEiFi Ava,, ftrliwald, taw« 



NEXV' 2 - in- 3 mdir r cemthI Nun- yiMis can ham Ihp 
PH.E’Jj. Miapliind xpitin at tiloulnlkcm h-y drafU- 
mro L-KfiiJiL^rr-, aDEEyjntanLs, "masirr miivdi 1 ' ihi the 
slaRt. Ltnn easy -Kay [a fflulliply 4 liwurE^ hy 4 lii-: 
wilhCUL u-.irv iilil-lcali^riuJ mulEinlk-JLico, l.Ii! 

limit ii-lu'.'.m ijJ i iRuEci Lh n 1 t n:c at 'M.-luK c:r!!.ud 
Ltjim I mi - ht i ■-■•!«■ r. £J:dc •■.[■:. atcicmi-m k-prithniL ,iu J 
DKisuEt. ^jxiLh, tic., tie L-srp- ■ v:-1ralcd «.■ lunic cum 
tflett "iL h inF»em tL i"^ 1 ^^- ^ti«r»(Ei^ w relywJ 
f J il J J Amapi; Irirmk wjlJl. hiajit likr mcr,|?| 

[■lIRR torrtptfltf ditiili.,, null tOUpOfl lODATL 



I An In Mr-nhsm I n n::«] W'-'ldsri aSTn In ha j; dn 

i:.:iii I I '-uInplL'Ct 4 .- 4111 -I i'jih In BF5 amL HCIlylinf w-rlii- 
5,1 <iE. UOily Mild E. I'l.'T huiJi^iiiK. t|iru^ 

W [>.iLntJr. i; usilI in- tul hi - nioiii;. P:iy ,] J _J 

r atr«r KraduaLJOJi piuii. SpunKal lew FflLbt, I ■! 

WrLio ieniny. |Tfhn < la 

krilClMDAN TRADE SChDGL HlTlFiT9 
1T4B kVHm.iw-ir.i *,v f . Dltnlt M1«H. UilBiAUJ] 



| PkMr wrr.u ir+t it-taii^ ik-*l “ilwn Cui Mai^ 4 malk.f and 
j FVie^ieoI Meehan Lei- “ Nc E-tiliFatwm 



'nr IJi H-AiiMz'rff 



S/rorf-£ltf Mathematics 

CO MS IN ID WITH 

Practical Mecframcc S/mp/f/fed 



MECHANICS 
b WELDERS 



FREE 

Ii PAGt 

CATALOG 
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POPULAR MECHANICS 




GEE what a build / j 
Didrtt it take a long 
time to get those muscles 



No SIR! - ATLAS 
Makes Muscles Gra 

\ Fast / / 






Will You Let Me 

PROVE I Can Make YOU 
a New Man? 



What a 
difference 



5 inches 
of new 

Muscle 



-""M y Jirms iPtrta&f n i 
chr-,t S', j " . ton-arm 7 . A 
— C. W. Va. 



Cl[Mni>ULJ 



For quick results 
I recommend 
n CHARLES 

. Jr ATLAS 



Here’s what ATLAS 
I did for ME / > 



flHfPT rs 
ATLAS 



I Aw.i.iHjt'it iW 

lit hi Crf “Tlw 

W.'rtJ':: M'v-l 

Pu rfi-rLijr IV- 
Vf , hrjii'i.| m.i r 1 
1 1! hun-ps- 
htinil eon- 
i ■ - i -in cu ■■■ • 

It- fc iiflr Mil h 

ALL nTO mha 
hiikild xarhi'nl 

to a p o w m r 

riXj.li'"rl bLrm. 

"3 III— i ■- :i i h-- 

Ci "-I T-Siuli: ill 
ClmfN-* AelJA. 
hi n itt lll-T li-jw 
hi J-i^il. i Li - 
illiV. TSill t* 
iil>[ n nimdtrr 
pilrlOj-i.- I -ii l a Ik 
n c i li ii ! un- 

C i > 1 " i" I -I’ll MIJ.|P- 
H I 1 1- 1 . 



GAINED 

29 

POUNDS . 



"Whirn I Mirltir. I 
weighed tfllly 1 41. 
WiiQh IJfl/'T. K>»JLY. 



Jahn Jacobs .Tolisi Jaccte 

BEFORE AFTER 



T fiftS' 1 ? rare Iww otil or youni; vwi air r xt 
lM»Vf U,lL*m.«t) -it V «. ■ Ii ■ | K " L'l.l ]l nj'- Ll'iiJ 

i I i I ■ - 1 1 yinl hi:iiy hr I: j mu rln i n ip-iy r .!■■■■ 

j,L-i_t inlhl Mill il, \ il | i-:i, i i.ilil Mil. I |l -.LC-tHI.I-! 

til- jr-nLir Ii h i | --. • j rw, im r:wli anik— In i]>-:iti[i - 
■[*'!■- H MnifS r>ii|v I-', iilii nil i || .1:iv- ri,;'i- in 

J'liur i-ivn hr-M ii 1 1- :i 1 1 ■. Ii- n?iir r ~hM -iiJ £Ciu‘ 

An-1 Itirre'* if t fsiih 

r r:i:i I . ynnr ■ ll> ■U|i|i.'l - . ‘■-I rcnirU m.-m 

your i-:«rh. d- vi Uir a^iur w-ImJv uiu^uifn hv 

44.-1 i i 1 L I i if .1.-1 1 Mil ' I | II I i .III :kI>! |i .1-1.1--: 
Hh jriiur i;1knI, KLk+: xivi a ylWrllkC Kri|* Ill Ufa'' 
ilwjue 1 oE yours Skili^ Jkml |*iW' , rE'ui!t. T enn 

h-TiotL \wvt e-lrciktrUi into j'-umi ohl hnckNnic-. 

HC-Jn-ttil kt: L! ii hiriL-r €YrfciiEii. 1 i£L|p j'uLL vruin yrji?r 

IrfuLy hd f nl L Hif Pi'ji, vIkhiv -II "5 nxt-li-lvwlvd vfctnl- 

liy i Ii- .1 >HIU wmi'l r^'l (tlTim'H nvun 1 'S<->i'-'l I 

riHH-n" lc-rt fur p-LMiknu^ and chul liiry !■■■ 1 1 :■;.■! 
Eiefs-TC I irvi Elirautjh with you 1*3] ftnvu vn.i 
■wilmlr fr:- n ■ 1 inr:i.mlrth| 1 1 Lr? n aiie-i', pirw. Ih^HI- 
L-EU] -hiilL of tiLil^rk'S 

What's My Secret* 

"Dyn-amic TemEwl!" Thi'i 1 1 H iIim llrki-Ll Thu 
Iden ti CD I n.ilur.il MIL 1 1- nil cli.-il 1 iny-.Mfr rl- ■ 

ii C-Ihi| ii-i3 Lii rh!'iri C ;k nij liiHly t rr-M ■ IlM 1 K^ri'wiiy. 

kMiiuiy-i-in ■- 1 « h p 1 1 r- |r r‘ was n3 IT In rriy 

IxmvikL Mi]ir-r-m;i|-. |.-l l y».L. - 1>.- 1 ThOI|-.<iUh OE 
other rcLluu-'s i>. I ■■L'l.-im ml L'lLhFvoluU:-, iihy- I h-:iI 
npmhnMT.K my warp. E jib'-u v nu na xjj.u-.iv l^ Dr 
rontr-apE-oni td fuD-l wiiii. Win-n you Irnvw 
i rn n .ri I I i:- tife VK hijj your Hlm'irlh ihrouffh --D-y- 
niniii Tn»i«.ifln rr v^niil rnn l-Mk|Tl> at aj-tUflE.jl 
SousrLe-innKLTS. lou s:ni]i3y ullllac llic DL>R- 



MAwT imwl d-fKwpIr In npr flv-n ruii-irlvMi 

l»lly— WMl-lL iL Liirr-THW mi.. I uLill I ilil m I'llm'lile- 
li.LU rr-nh h'i-1 |x| LIVH ML'I iCLfa. 

Only 3-S Miiruld-a d bay 

My rnd'l!ii I "Dynnmic TfniiMn " 1 1 Luri 

Ehe trick for v>iir. 3io tf*pwirr --uvttiy caenl'tvr '■ 
iiirjiri icnl r Amt. ipii " . n fMyl Kpcmt in 

Tf-.ti ~. u-e- a i iky in s-iiur omi'm Iioimi-. Ftu-jri um- -vvet 
■■! .. ri rii in- u-ir ii jy rukiixiia ii 'C^i-amic 

Ti’nKi-&n'' : 1 1 r n-: i - r i:r ri- nvr irii:> I y 

evury ni i mi lu ot the unr^-walk- 

■i -l: . I Mi! OVi l . ■ l> 

|it:El.T> Mt'fiCI^Ap.lVJTM.ITV, 



CHARLES ATLAS, Dept. SR 
115 Ea&t 23rd St,, Ktw York, «■ Y* 

I iinn( tin- ,>mi -r eYiixl > ! iiur rn sLutu 

Ten*i■ 6 ri , ■ , ■ Will heln- FMHx 1 a Ulin -nf Intf-|IIVH' iibi- 

.n iih-jkliiiv, Eiusky lww|y nml blu rmihfiiijir xh'^'I minimise. 

pMniS a rtD yuLir f i tiOOfa, 1 EVCrl DSl lTlfT 1 h'illUl paid 

SSLrui-ii;Lh. rr 



"EvEEleuting Health and 

Strength” 

3n IL ] La Ik to y<na in bIttiIeTiI- 
f i oni r dio ■ sltou Idi .- 1 la inr.iii y.f, 

FDi'Ll-iI Wkl li 1 1 1 .- 1 hil I un. I plC> 

luivu iit myself _ii-.iL pupiirf— 
rillllWH WlMI lHTIiaill- S7 '.V MKN 
ii: Hl,rnnirti|. my v.:ir . Lii n'tt 
^:.nw you wha( 1 ti^hi-^i 

THEJI So. X4.-V whni E I? In- 

i ii 1'CSL” Fiw I-l Ifkii i brill. 

hL CMd Fi.-t | 3l1i I -MK-li today. A'L 

Q-NCt... E1IA1?1 KH ATE. AS. 

rk-n4. *n. i ir f aj.ni ei., 

Kcxv York CLLs-'i 



lF I ew-H 1 



Mini! 



LET HI START SHOWING RESULTS FOR YOU 



MARCH, 1942 
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Do you want 






.to go to College? 

. or to enter a Profession? 

tSwCti H A Affhtti&fttrt. .Ywnriftp, JJenflfJrirp, 

--kx-firl Wtirl-. iMtt fit iMrty Ctoiiure. 
Oi-'I'jruttr V, Ef.'tiMiifnii-y, CA I i, r itSM/ily r Lair, .!-.' tb! J-: Lrec, r.ic . ) 

. . or get an Office Position? 



T« JTCl nflffflu:re. prjbnlLciLLIy MUfiT IlnSnh I Ugh ftrnool 
FIR-^T. YuU. riLEL i,'u ii i pklb uuf bluLEikLQed INrfi 43i7ljiJi.il t.'uurui 
in AH 1:1 cl hcimti, 4 W FAST \m ><mf Slnic and alnllrltfl 



JMiFfjfcU. HijILl V ll L i 2 3 L r> to NtfUIrQt Bh.' - 1 lh';h hi Work — iKfL^iilrfat yim Fur 
fJtJJiiffEi:. [ird5-|irnf^lmMi| CHiUllTHlUCiIlS. Industry. 

SL-ajidurd lex Id Jurubtietl. 1 Jipluma. C'mriLl tur EL ft i j ! i i : i - l I m 

nlremly compkUHl. H^nsJo auftiDfta IT Ural red. Low tuition. i'asy 
A [i;i , rl-;-;Li] MclumM 'IiIl^kn hmL. f K!>T— f’cidEur^il by Whl^ft- 
. tpra. lliiiMi your hljflj aciioaJ edu^mJua NOW. Write TODAY i 



High School Course 

at Home 



Many 



Finish in 2 Years 



JLBVftfiGjil 34 hgor, D«pL H 3 lS p DniHl Aft. at 5 |Eh £h p Chicago. III. 

tHirnleoLcii Hf-nci mf T" S 4 1 :i-: Inform i* Mon eoveriiitf iiihtciliI lmlii- 
tEij^j lik HubJr:iiLy ebiM-l: ud Ih-Iuw. Xu 4 >IjI I u_i I Jnei do iay jrafl. 



■ HHiith ScImmiI f^uriL- 

® r A-LCTOuntlngt nm.1 Audi! Inti 

■ □ArchNnturt and iiuiiidinils 

1 QAutvmudn 1 !in fll-iiwfinft 

■ □Huftiiio-sdi Ala n-n rtf nicn t 
u I "A.rry I In? n 

■ LJFI wirlc-uL KnjtlJic-u-rinfl 

■ DK.I-LX'. a ml f.I-ii* HU-fiJiU-i jirJjkdk 

| L Air Cundltlonlnt 

H 

E A-iWrj’.ij ^ 



□ liiC-^H-l I , n-fl.MH-L-ridklt 
C'UrufEinU Mild IJ^'h I i^n 
L ' t . II :• l - r . 1 1 Art a 

□F rivals fift h 1 4 ff 
□ML^rhanlcaJ IlnftlJice-rlnfi 

DRfti.Ho aiHl iVtcriilon 
I jSb I* Jim u n n bi p 

□ U-kiA-liiki'ftH l.aw 

•nilcmll Mr^lliridiilnil: 





Increased production 

means 

More Jobs for MACHINISTS 

and bigger pay far men who know their work 

This hcime-atudy cmire-fi c i-.iift jan the Fr&ctic-nL fivple gii 
Lfludcm ni-Utliilia.l, Up-lu-ilitte rnetllH'jrjgi. y i ii.i need to ad >r ■ h r r 

til nine trine sliu-y W&rk. TilIlc adviiis Unje nf the a-thcr mgn'i 
experience 1 BiS fu-um.1 in liaoka, pinhc 1 jaur pt4.>Lilirmf. 

iriLT+'jLHH? your aflklehcy, with 

The AMERICAN 
MACHINISTS* LIBRARY 

fi polumif-JJ&a pd4n-lSl( lltuitnllani 
(A co mLIn id homi-sludy c-o-uri* and- referenca llbraryj 

TbLs Itbripy of riMi>dillie nlnkp prurll™ tfil*: wrlki'u Ton priuirkn.) inr-u. 
! r fil'rta lull ihr. bwi nirilunS^ Wi r ererr kind nf vbadiEne rh\>i\ wm-L. 

ar Jlllly ■KTcyliiln-i Imhin, iLrllLs, allil uifciCr Iiuieblaie |H M rh Litirl LJn'Ir 
LijHiniclLiit, uU Lu in ilE k - arri-iw miirlUii^M, spr-M ijH ;■ |||9 Err-iLa. cviLr iln.'Slriu 
a3ld itrcicturflan, mMl ainriiMDA. | ■ m i l > J i i . ■ I d\v. Mi?rk f riktlul r^iLl-fjin- 
Iti[* or-- . a i .! . pi ;iii, I y w h ti iti- . ^ru m IN rly n i n^ira i&H— e he \o n.J 

of help iu ti:if tnpcblno ^Imie 1 nisit akP wains tu eUtiuite liLasMjIr. 

No fflSfttJ dOWrt — lpccEal price — caty pajunnn^. 



EXAMINATION COUPON \ 

rvi=c RAW-KILL ado k cq r . »Q W, Hnd St., Ntw V«X [ 

3^-ii-iL mn rnr ten rfflyr' cyaniliioiltiii i1i-r> American F.tyi-^iLi i 

1 .1 1 r.Ll-^.- Ir KHEl^rnflHIF^ I ^ill >-ll «lt ^tlU S I 7.11 ill L 1.1 lid?. H illi-J ' 

r ll.lKk iti. >r.i,B| | .' umii Lhv |-rii'H' 'll SLIUIII in | -.-k 1 1 L IT maL vrai^wci. \ 
■i 1 1 1 ruiciir.n l'il- hoHilu i>(<^ii ini. iTn ini'.ru prompt « 1 n pm toL i 
Virikjp pl^kpl^ Jhd fill 1 1* All liirtfif.il 

KOMIC i ........ r , r . , r . . . . * 

riome .^rJdfgss , ... T I 

City mid Si Ate. ...... F .... . 1 

IWBlPP ..... L .......... L L . ...... . ......... I 

Name of riJihiiuLiy ... . I 



To Master, this New 1942 P-A T 

21 Major impr&Yomtint# 

* Jue! touch a key mr\H blow nnrninllj- yon 
I can't mJde, Soce-yy, and eu^b huqHful tunc. 
Nothing lO fiunparo with thcee new P-A 
.S*^i?e p Clt-rlnt-LR' Trb inputs. "ii4 athcr P-A 
iniitTiimeiitB, FuHy jranrarctwif: y flu r oupn-wa 

Bjaured. £h your tnu4i? dealer 
or write direct for beautiful 
FREE BOOK. So uhlr'iLmii. 

I UTmy.tirtiEesi fiin.cPMkr-it -eilk F-A. 

PAH- AMERICAN »» 

| 301 P-A BilEfy . Cl hlitrt, " Ind. 



Have You 
Tried a 
P-A in 
the Last 
30 



GET THIS GREAT CATALOG OF MAGIC 

Amaalng tricks, myslJfyLns aiui Hprmky 
KtajEf: rm<J party ISLn.^iona. Ebay to tto — 
mi ski LI — perfect iustFuCtioils. l-‘oot your 
frLeiuin. lAHuldof fun. ' Life" to any 

party. p.igc-s. I> .*>0 iLlust rat ions. 

SliLif ijd uetits for c - -i l r l 1 1 j i-T . CMilitrd on 
your flr.sL ord.tii 1 frir ^JLLiLI or more. 

NATIONAL RIACIC COMPANY 

Stadia 303, 113 5. Stela St, CftkafiB, llllncli 



IP 




Be a I 


IRAF 


TSI 


IAN- 


Designer 



PrA-para ftif- Rn^BnlhLl wnrk iSm: iilL-^ VLr 1 Fay IndualrF tlirunuk 

CiT.ifcir.p .mrj llu-KkRTi. Tii-nrc- it, iiHU'fl Fur ivcll trained. DrufLsni u il ttr 
irirt^l 3inlii.HLr rluL ; i ml 3 iu-f^ n-^^- dcnmrtd. P^a^Rc-n-l Wiprk Trsiir- 

inc Ituen Lin E nj7im.-i.-r ilc. yuur Iiu:hl-— naLiJ campcLciil, jiiliJ kuLd- 
i H-E |t JCiifieL Jiii> Iiii.-i.il. Inn. T'luta ftlP’l'ia^lkfiJ i*,iLSi Ir^irniiit lit Tinwa- 
nbto cuiL Write tinilny Fui F.ill iEl-i.liL:;. HUiLh yaur .j^l. 
CNCIHELR IHJLil mV. 3-373. L I U L H T W I LL E.. I E.LI MO I 3 



^Auto-Diesel 



’• I i •■.>— . ; r ,| LlniJu 1-1 III M» ILL 

nli.i. al ■: i.- ■ m l-iia jo-, ct 

vnu | f I ■. #iit >3 paft. Iti in-t Lt t 
■“•iiJ’ I-hiIc .n Jr: pinminr^l I r_ vl r ‘ 

II yrr, c.n:l • - : I : i -jr *li 

iNaihrlUk. Fui- Ercw ri-UlnC njkLn. 



i:*. Ilh.i«al Tilfi-n I.:. ^ .lr. Up i I : r. ^ . Ai “I.;. I. s.i 

feta 3 J I'lErf : 1 AlJk-bLw-l 7 . L r-. I . ■ . 1 1 1 ■ Hull E,ri|l 
ii in J c - -i.ii. iiIh.. t-^uhr i i ■ i, i< . .|e| |. f ■ ; ■ . i ; - 1 ■ . - i ■ ( 
cLcfe- JLlkI dlniji -rnrk. l.^r-^l i-Ul.J- 

lu Lh-xI'.I tkirniklurj. V- r j>.j- jri.ir Lira 14 

N a shy die h ulo- Diesel School, I>epL 75 ^Atl)TtLlr, Term, 



^"CARTOONS! 






Tl^VF! HCTRVH irni fc^rli T(rai JlOW tn r-REAXT, ftES m I S'll. 
r.% UTlJOPfi' M h+Hrifi li.iL v"u ^F'TjL 1 s-iial aihj 

2 fi IfiiihLirtri- 1 . 11*1 liH (44 FllifliirJi-tkfini. Alii Tar (fr'-j. . . 

IF+vt -find ii'Ni-r-i /*■ .^rr Trfa^li. 

BATE BURNS SCHOOL. D 4 (lL W. B+K J 5 tl. CLEVELAND. PHI& 



5* 



LITTLE BLUE BOOKS 



!“• t" r | ■ ! |ii. ■H.IIT..L f H If |.ur frrt- L'CLU^ue. 

~r In iliiiTjikLu uJ LiurL r |ilu, Vciilnud; 

HALDCM 4 N JULSU 5 CO-- P#fci n-:|n- punl-- 
bi-lh -LI- ^S'J. O-aHAffO 



EARN THE DEGREE 



Pwctiur nl Pnycha]-> 
nay t Pn-Tl, ) , rirH.:liJT 
uf llkluIlF f|],L). 5 , sm.n.v Qijia-rH. Cfjurfcj; in buninc^n. nccounl- 
ini:, law, t-u:. S.dw H-k-s. Srnil far larct' lliillifLiii ubd DtuilulkL 
pi£lbrtf-fuL-dBf rtT OXi 'l]. No vbllp 4 tlniii *Ml«^. 

TENVPtE Bftll eXTENSION COLLEGE 
idtt Fuufth Avcinaii, Oapt. 4 -H, 5 * atlli>, Wa ihlfiKtan, U. 5 . ft. 

LOOK! Baby Chicks 

thOVirttIPSi WEEKLY ALL Vff-H.fi, KlrtCBl qijnlll^ i Lwrr* 
111 -||.I li-rrtlL>. Jimn-Nl 1 1 i 1 1 ■ J . 1 I^lJk l-: Al it CO'-tL-i'' H. ]l. W. ]l. 

Ttr LL-iS. Dur'kl Iji^jh. CriinisiigH. ELkrUy l - nlti j h, Eli 

IiLjhI iil->h Mir vvin-H. ■ .i I :iki En>i>, C 1^1 1 ■■ |I 7.1 ;ita 1 1 K.S 

»■ n-iii J- r:is-j: i;.- KACHIU Hjl r \\ \T'{ HFKK ' 1 

W H B d B HATCH ERI FS . BOX M. OA^IBIEH. OH SO 




we-do-it-with SQUABS 

Tt:..iKU in O-NL Y 2 S DAYS, ^ln Urcnl Ir.r arm ll-nr*^ L iT.ri- »h.t 
I mil iv : . . r i r : - u : i - ill Ufa hjuiI'i le-lp -ta-n %hlp. i¥trv day in a. x 
NEW POOH It--" '-=■». |«BrF';n-i'i 'l '- 1 ■ J j'-L'imv -I lin-r jB J | 

;.: .!■ !■ F>*iid -It iLj i ;i T >1 iiil II i*u IdE E H EE a> p-up#r. m| Iiih. 1 i . BQl EY 

RICE FARM, MO H St. MELROSE, MASS. ZS J^- 
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POPULAR MECHANICS 










POULTRY RAISING 
PAYSi KUDU HftOF I Ttf bQH , 
THOSE WfMU KNOW ITS SECRETS 1 

1 |-m:i!imiTilL, t-iaSmMttiijr ficouriftilfirt hir 
wlinli' W FLurr li»H- hi {MHLJLlty, hull*-* 

HJV L'lt? Ki iLiUFlK. Op*iL la j- iiurij-. ,-11 n| 
alitL Win iMskiH.iMkiiiu sir |i.i«. 

UHtC-AJih i f-ILS| ■ key PiIi/ieL, lu.rxii illk'nin j jj|- 
hikr r tvi(k| il i'HiL|iir>- EJii->Ijih---v tii ynuY 

UWIL« 

PROVE E> METHODS BRING 

SUCCESS FROM START 

I I. i re-y Ft, |U-in-.r*n_ PDk la'>nl]y L I I i> i V • i 
J’-nuJlj-jr I.vi.mpl. EC.'1-M iC-j SL-MEir 1 1 ■ 1 1 1 1 r.'- - 
iiLfln I, H-. JH'hL ut A;- rl rial I urr ■ . n.i-rk ly 
1 nil II ^ 1 1 r j I k i II IiilLh I'lH'c. 14 IL. ) ivn|i H'.j r>H 
aVlMUTV hliiTL'hH Iitii ii HLiin TII K f.l 
1 llHihir SI " “ ' 



iy 

■TN 



■ -WkJfly Kv.|i'iii. Ciidiin-ihl lij- 



Ehirtf |i-;ii|iiiRT rtjftf^’UJl.li P. , I Jh-Ih|oI> 
l-riLlhb M.'.ldV. l'iiaut Iei lra.pi, ri;iin- 
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ULUiIu hkT tTTTirlunl-PS li-i LEtlC Eli'- tlJin'hK 
ijf 'll In tlTm'kfhCsM mirfiiiHhi . 

Ur. Util a'v tjuimii iitiH i .n-|i ;*n-.| £i bli; 
A 2 fill- MhinimLcd (-■■Xilf "Hi 'Si! Tu 
3Eu im" IViuHry for P/i>nL", Itillenu: hnw 
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■ ■i|Kp| il-^* . 3 li> i>dTri-K rn » i>i ii| Is. e/V-C- LEk 
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illil hiuni'^-mjihllip u«>l m i E':m il i l-h hi 
IVilLrY FL^'al'rvffj tf yuu nnp "nt *en’" 
mi ywjr fuiiu-k 1 , Ff.Ht fiir lh.^ Free Puok 
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NATIONAL POULTRY INSTITUTE 

iDt^ir 50 ? A damn Cdiiihm-, N. Y. 



FREE BOOK 

tells how 

i Bill! hr 1 1 UlTc- H-r IlLLll - 
ll> -r.LlKITI IhTlir 1 Min I 
■fail-* I L ii t y in . Ii ii i|* 

nuiin y ||k til i h sih. l 
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IECOME AN EXPERT 

rt E AT CUTTER 



HaiLpwpl Bt^oal dl Melt Cuttiop, |jit, p Drpt. U-3t TubiD, 0 Ii I n 
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COURSES 



Slmrl. IrvtcHilMe rmrrsrs tn AlrfPRfL r Shri-" JI*LhI. ^1c- 
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We Will 
Send You Our 



FREE 
BOOK 

“HOW TO PROTECT 
1 your INVENTION” and 
| Invention Recortf Form 

Our Jawji f ii, voir (ls c inYcn- 
tiir Ti'hy iiii L hi‘H u ilntcil 
rawrd ij J h\& Lei ten Lion, ami 
who h in filing Ills pa(em uppljcalitip. 

Yim owi* U to yosLrtelf, tf vi>u value Vflur inven- 
tiuJL t« pniLkc !ljl rttL-iiciLte, djLl«d. ami lvitneutNeil 
rfrutkirrj i>l your liLVimt^n, mi, I tlien take «Up H (W 
UW Jur a jJiiLi-nt juii aa ijuJukty an imaslbLc. 

PERSONAL SERVICE 

IS l ike, rmir aenliN- lie Jjii ihurLuiil J* As |c-;m j| 

f? u SR ,lflj Mf tkIiitq idhII, in *'1 ni'-ontlai 

ILu-rur.r C-irrji Tor J-uu <■:, f|]I E .„|. _4, n *l [ln?n r Wlim m> 

rclunt II, 1,-u k if, r ii i r pK.mpi, jiericfiul |Dr. |rij li-f-n i nr : 
\\v iPcradniilJj' dJJflCt Ehie Kcnct-h itf [lia- Patent fime 9 
JcrciidN. I'utiQiiallF rupni L h- J.,n. JVirnmnl^ fluperriig 
thu IMHCMiTLirkii, aJKt f13 1 iij; nf P'lil- ArpUrutnti ttviE [lie hin- 
ilkiiu ur rtuiT Wit. TJiere- in LDE-L fcUDLiim. an EUiL LLIqu, 

PATENT AND SELL YOUR 
INVENTION 




Jle him, lie jnnr CiiH' eklln.ll^ hid LhnrniJEMj will, o dew 

i« Mcurintf Lite Ski I nwssli.t.- Jut jruu — - jIwJjue i«u 

1 1 in Fn.l I ii.Tiu Ji iif tin 1 1 -i In mu ir. pntUFiE AtbOFjityu nzid 
Min Jrsarj nr mpni-luhiM serTliis; hknilrftli 4 ir InTfuidi Wn 
niy.|[i- Inrrannil ul Lin: PiEwn Cifllce -Tiieei rp.],|btL*d. 

A I ill lll->Xl|hl 1 1 ■ ; YTY 3k" 1 11 i’ll U¥ 111 Ri|T? .Vikl Uduhl] l||l|lj 
□Jhl SMjiSk'aU-ulkl nil u-IIiiiit jcilf Li j 1 . uriUllJI. 




WRITE US TODAY... 

Whuri jfnr || |L oaik„i touhei i,:- ||h h | K it T ] r! U cunfl- 
iii;MLl-iL AIL Nil | #ML*nr,i lum-H l> liuii-llriJ ]i> 3 ir;nikuJ[i l?j 
in. Vim take a |Htr=urni| JnifhuL in j4iur IUcceuf nn tqii 

>= . i i j tfi J L u ii.-; fully. 



IMPORTANT TO GET STARTED 
RIGHT 

IfpriYr few Ihr liiwj imKirt j-iiii, Drill w| 1B L Etann in 
LiikL- W|. il L tt ieeiU ji?f| r'lniiplL-U' FJ-lPf] ItocikEuL -- 1 To\¥ 
loill HifiJiLiBn-, 4 ll.il FftEK ’ ' tnvefltLOd 
Hci-Airil t nrra JVriit lm. urinalJ ILair pOLFjhin 
fie u . ElU Ji " in ' u| i l^-ljj ? Lurciil | J 4 lUh[ AUunrrVi, 

13 - 1 -X EaTTlilfrt BblllIJsij;. tVujlLliifiltFi, II. t. 



McMORROW & BERMAN 



| REGISTER EO PATENT ATTOftNEH BEFORE U. S. ^nTINT OFFICE j 

I US X Barrister Building Wa&tiliifton, D, c. I 

■ Kniiii in u yaiT NEW FliEE lkmR *TIcw Id PTDfcftr-t Yebit Ink eh- { 

1 Nun" ind xpuclaUy prfPXrdl " I nii'liLlovi l^eiwnl" [orm jL flnpt. 

| 1 ukilthiCilLil: I Ii ;j : llaie ri-iin-.'sc dc<i noi cim^uLi 1 iuu. 
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riJ]fc >' JMa-iirntiJd. T* but Tut, fw Wmn* 

JFM Fill In And Mail Chj ii n-un tedl/. 

5# COMPLFTE^ _u J^AYJJNLYll. A MONT_H_^ 

tHtO. AO DEL A CaTlS WCST 23rd STREET, NEW YORK 

ll-P*-!* M-nd rnt r^tPAld AUREUS NEW AirmMfhRH,^ ri-Nllll-: Ifi - fnr |W II- 
nmlnni’xWl. 1 r J ■drdil-r Eli si tAp-ir . I ->-il I m--iH ifiii£ $1 iril h?n T rls.f* ! th ►n If nLltf 3 month- 
ly Until J.-J—F l- 1 1 dii- c- |jJk'c iiJ £i Ik paJil. Otrjiirw !_■■□,, I will Flltum - I t',' 7^0 L" F "■ II i D I " i" . 
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NEW FLUID 
DRIVE FULLY 
EXPLAINED 



Ask 



JIST 
OUT! 






AijilnM^ _ w , . , _ , !*■.■■■■■■■»■■. 

Oc«jpNl**q - ■ - - - ,. * «, 

]t#l"nr#EiS h ^ ^ ^ , M _. P. it. 



Make Your Own MODERN Furniture 
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154 im d??. S '4 ¥ M. Cloth $000 

Sj-nl ii on M nnny- Back G urira.ii tea J 



■. ItiTi-'x n i - 1. 1 1 1 r ■ 1 1 ■ 1 h ■ . irrn-- l>Dak 
ff lai-; i nur-i lii-ii in. a ll-ii- ii,-.w 
W l iiLcn lfcy lC-JhlLnC nlil'lKiri Ly , 
l(. - h Ll a|1 ifim l L Lhi>T» mid thoc- 

Lirul l-HKik Ell i\m Lilli, Include 
If. ■ ■! V ILI^T Hti-.EW hiv.K, iji':-.-TLp|Libii 

n t pnn-j. MtL id iiiiiti-fiiil h .ihl 
'HlL'p d I r f i- l I u n i foi* 
lnhkLn^ rr-rli n?w. CIlkpLufm oil 
im x.idlLnLnriliit.-; ■ 1 1 -: - 1 ill- h|.i>iiEjn 
iliLlsp lLm. Cl N”ir, >-Lin|ikir n 11011 - 

5F i fhnLral. ]i*:-5>-Lirn-fc Jirx* arljj- 
LiihI, fin 1 1 mi I l-r 11 np.lrrai]k r 

Ur-JCr Nuw— pDiUji- pr^-plid if 
uih with rardlr-r. 

POPULAR M ECU AHJ-CS J'flEifi 
&f-pt. 3-G7 . 20-2 E. OntariCi 

CNdtjgo 




Alwuvs write your nam« Jtiul fill] 
rlrurty wiim iinswcring n Jv-CFl i^Clite III 





filOOK-tff ■ni»Hert Itif miiir EjiiL'inwind bt^ufid 
10 he- ini your aurwl dhout where you mud m n-luNHi 
to ihc ^ is— Al>'ur fujw you tztn wr^c sinu-r i^uWfJr 
well. anJf till ph" * fcx utr. ?L*;c-«ji w J fuiuM. Ii 
eeiLh wliy YCH.J— tq L-iiCL-rine. ihc aircfiR rjiduuliy— 
ertn he !NFCFH&A3tY Kf ynur -Lriipniiry'i -Y^lnry. F^r 

jiiiar I rt. ." qi 3 |n i-f tlu -4 hL-lf?fu.l hiHjiilM. mrnli.il l-:kjI 

M|iUhNOW ICl 

AERO IHD JiTRIES TECHHKAI IHSTITUTt 

M 5 S W. iAPS TnmKNBO FlD.. LOE ASCELES. -CALU 




MAKE fOUA OWN 

POWER TOOLS 

at low 
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New Souk Will Save Hundreds, el Dellirs 
Showi How lo Mike Fori* Twk 

Now y-n« Clip fci:i Vit ;s EOrtd Iftthc. rlrtll 
pref b , circular aLiarf hand s&vc and oth.- 
cr iHswer tools in jHiur hume wortkhnp. at 
w y-i.nit of only 11 f^v di 1 1 Lu rii Mnlc*- L 

th-um y ourself from™ old uulu L»artfl. di^- 
cnnl^d aowliijE mBthincf? an*! ^thor odtb 
und t’rnlfl- thiki oejHt little nr nothin tf, Get 
this nriv I’jcHik. — " Forty Pofc r Too Ik You 
C jm .VI nk c. " i Cijata only § 1.^-5 fwtHtp*ld, 

Thin l-iih-ik _: i -.-I-.- lH-l-jj lU-Luil III |ilillll ]LPKILP|.[U 

yr-ii can inid^rnlai'iP i<nd ^iOm*. TlumUrH* ia( jikc- 
■.lirf > ?-'!d plflUM *.|iim.- -VYMTjf hi ill Li? SuLl nw LU 
Tn;>'kknp Lhe i^nvi-r iuol^ yuni n.u«(. .vi-iniii i .!-.«►■ 
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InOTii'lip irf iLm -hi-i] 

M . J S Lu lLav 



mnclhlrbep 

U-u.M.-h bik-y ii I!C1 ■ J Lc::i m.-'.I . 



SilC-l-4 



MAKE EVERY POWER TOOL NEtP£D IN YOUR 
HOME WORKSHOP 

h-ilLlLH' Ikf Lik- I HKLVI I IlHlIh illU - 1 - 111.1 JIlilLlJ 

it umid jsmwu a mm Pt«vHi 

Ik SdlHUna' Mill'll liit-l k r:.-ml I Kii vl 

* (Tl I i'LI III I S--|L> :• it WiHir] TimilJIJJ JjLIIie'- 

i >ii<ijii IjMip :p n-rliNlcipj 

I I'nwH-r L-biru: J 4 ?iw I aiiarwr at- M"IjLiJii:;- HLnehlnc 

I Jin ^IwnTf 3 V il >r.il 1 1 |-.; | K Em-t| 

L C II l > I RIF W S| 4 .-i. [ Hi Ilk Ihll-ITH 

1111-1111111114111 L-a-. alfiiUI I Mill !■>■■-, tidllh, iiMiifirp ^i:-d Ilrlv® Elki>( Jinilp, 

JiinL fiUfjlihl i lira. Xik vAlLCF t?ih.K Fe Ko JL. Ol^leT LO-JJiy. 



DcpK 3T| ■ 2 Q 0 f. Ontario Street, Ch-icago 
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learn Turret Lathe Operation! 

Send for the New TURRET LATHE OPERATOR’S MANUAL] 

Offered as the Mast Authentic and Complete 
Book on Turret Lathes and Turret Lai he Operation 

Every man interested in. metal turning— old-timer, learner, 
apprentice , student — can improve his knowledge and 
handle tooling setups and metal turning jobs more elec- 
tive] y after reading this authoritative volume Written 
expressly for shopmen by men who have ipent the greater 
part of their lives in building, operating, and improving tur- 
ret lathes a Eld turni n g methods. Easy to read Easy to Under- 
stand, Covers all phases of metal turning. Explains meth- 
ods, Suggests short cuts. Contains tables on feeds, speeds, 
tool angles, threads, A dff luxe edilien ie(d far belew 
cost by America's largott msnufacluf&r of turret lathes. 
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Y«vr 
.order/ 

£k L l 



240 Pages! 
Over 350 
tlfastratiant 
and Drawings 

only *f OO ZWt 

th+whm r* fl.JO 



Qptl-Alors' Srnkl Burra i <J IRE WARNER 1 
SWA1TT COMPANY - Cliuliri , (hip, U. t A- 

I am eEveloiin^. % fox un Gp?r ■ 

" ator'a Manual. 

Nimr 




FISHING TACKLE 

ALL SPORTING GOODS 

LOW PRICES 

Par ftpnrlimiiiii. hiK Pfat: CjLUsJcisr and. 

FiiiJlCTmlLn^a 0 -lilcI c? p C-Dntmn* f iihin^ Calen-r 

dar + Ev*:ry i Lltp i gp quid i ty , pinsucy- Lint; k irutF- 

finite. Hshii)[f Tuck I e, bssebwl]. Gatf. Tennis, 

Archery, tiuns find Clatbinjr. Typical YaJncS-— 

fTiOO Splk Bamboo Kod, 2 tipi , * * . . SM5 
S4,fiQ Onc'Picw Solid Srtd Cutios Rod # + * $2.#8 
34.2S Automatic Fly Rod Reel + $2,65 

51.5-S Nylnn 2fi varJ FEy Line — Lqjiht Am bee , 

$1.35 Nyl^n yard Casting Lint . - . * * 

A1.2U 1 A^et-i of Buns, Spinner &. BucktLiil Flics . A5^ 

$1.25 Blccicr Citing Bait wiik U labkti. - . 3S^ 

a |^3#4fnrv Send today for hijr illastrated Cohort 
rrcc Utfuiify with hundreds of bargaina Id you 
real irion ey” WRITE TODAY (nr FREES liS-PACE CATALOG, 

j>V JL -T rU/AV SPOBTENG GOODS CO. 

VI A I bWAl BID Gateway SUiff-, Kansas Gfy*Ma. 







I’LL GIVE YOU 

this fine Suit 



pprr of o penny's nst 3s 
r wWKiKt soon os you sett six 

Amazing- PonuH S«1t Firm mMi li"k •CiiJ.ii rri*fii 
nr Srrtmff mik?,m^n. Tjcm Jiav^ YOU nun a:' 1 ! ymJf 

full Hhun- i -I i'ir-M | m IIL:-, g^kiMifd I >;. HI *ll V-i liuy 
'.L I .' in- UMHhl bH Hf.1l IIVp IlnlblH', gnSi jll Tr CASTE J’l’WI 

m c^smyjs ana yoiti own fine; ta I m uti:D-TO- 
MF-:A MMiF SOET FIU’E AH I'NTRA BCNITW «Hh «^i ry 
I x yi.ii pi'll ii-i'i n lil:-:n-‘ jimT |rlrinlh. lVr i llu- TOD-AY. 
Hjw'rvt IcnUFry. yni FREE Hu-Im* nutai- 

Hcrthcrt A. STRONG TaiEariitg Co, 
2242 W«b*ff*ia Chlt*B4 r III- 



«>* ENGINEERING A 

With A C!i,-i i tc-i 1 cd Educational InittluiLmi 
Chiuiiis In liSfilHnFJtTMn-; Rlorlrkca.1, Civil, rvareTinuLi'nl, lirnfilnE 1 , 

i^Ti-h.L^-H-LUt-iil. Kl-nnin, Ai thhi.j ii Li in I , Ru-di'.i, H I niL* I itr»l , KtLpln|£i Jii. 
.-IiihEti ill. Ill;* r.'A ay. I'uEnal-ubni , ■l.’.rliM', CliT’ini-rr 1 1 lirurl r.i'irliip; . \n h ; 
^cH'ivi-i-:-; l - iiilcsMipihY: KJlurflO-Jiii. labile nvalLh; Medical JurtHtibhinli-iH n j 
E^^rlHJIwri'; SorlHi-Inlty; Pkyxi-rH: ChiliiLln-Lry ; fiuatucy; IXlF- SrkmrC-; 

HUOileO ! 1 -lLv; rulr'.i tl 1 ; BSilhi ill-hh Tniini nfc ; Ai-L-i:iuLtl r.ff t BkaLFPtkCH. 

M’rH-inlay-RD^n.g-vpkl PncgrFGnvtTd. Ehrr.Jan Road, ChidAda 




IruluKtiy Lin- clnmci-rlilfl 
lor more djaflDffnc-!l r fOf 
the job r=ML h Hlii-ri iin> 
tl] ptiina fl-rt; nlni wal . RiiS l> 1 1 ii[[> . fii r- 
pliLDl'P. mflrhSiWTP, CLin^, ijiHiHa, hriglR^R, 
nl] atuPt Elie drnlcSrijt front'll, *11 it~n tld wcinilr-r thiLt 
ovm-y eihieI iSrur'Liimii.rt Iiilh n Jlni’ j<Llv Vcj p miirL L drnflMrteii 
arc nr ^ drill NEJW, Ttie [i-!j in frtwi nci- 1 Elic uprJiyrtlinltlt!* 

far h j < I ; 1 1 L l' 4- 1 1 1 4- k! 1 1 fin-:,?, 

Learn at Home In Spare Time 

Dt-rin now In Him Hjwir* Iuihtj* tnlO ertfuiry, Br a dmfla-mftH, 
i In 1 «.'E!ii tjnjG link hr-Lweun n eneelfen,nU' |i,m1 Bn i.-np iniTT. 
Bckjrry Ilia w^mlcrful opf^rrunltLe -a Jop prnn-.ijtLnn that -c- dc ii ^ L 
nnu , Si i ‘i^ptrirFU'c ti-r urEi^Lin liilr-ni ix ruicd rrt. Vau dnn't 
to IfiflVe Jf^Uf [JJ't'fcUJ'iL job VL-hLk ]cjiminR. Uxc DiMkreLime. 

Employment Service Included 

FllhlCliCfl -wliia rn.Li-:> imr li'.inn' hE-uily ilnaEllr;; i-fmrHC PFP Cr'l><l+*il 
In ihIj- rhi |,lciv iri'.-ii I, Hrn.nu wil.tii.|i| i'jrir.Ti ClU rp^r. Wf Q if in 
r4i*iHl»nC. I mirk with Twiaaij- ];rp,r,c SlTTSI-'- nC«Jdin|I rSPn. ill h L in liirliM 

Ukf llifMC- 3i*(*lii^lrv <M*‘\o*vrr,r-‘ ni>i>llr,irh;>iih frtini Aicinnmii srji™ii 

xidi'aii!?iNl i-LU' I'. u i v jjimi ij-r.i.iu.iLA-a. 

TSir ?■ ■r. 1 1 In 1 1 -. ■ - 1 l Pi«p-L i ■■ ii?W JlBlii Llv- 1 1 1 -: 1 1 1 1-’ 1 1 x> ni^vsnung? aTi^ 
r:1hp lVrilf- Lmbv fnP fji-,- I n i a t E l>-1 1 1 l nutllll li|" ‘fiijr ii - I r i I Errl-a 
mifl KtviiiH i n ii* I hr rlrlnalH i?T tiuw hm1pv-L|w^> DT1]i joymem *i-PViCO, 

No l-L I iiLT-itl dm of :iny hind W r.rr' Loirjiy. 



AMERICAN SCHOOL 



fircjml Avenue at Sfltti St, 



d»pt r P 0 J 4 S 



ChicajEQ 



Engineering tiroadc^nnq, ,l V -|- 
ill Inl-i jliji I [inllgp rm.llij, -itVIlIeil: , 

minriui! .i in] y [Bprnc I l'Iui-xm-ii liy i^mekIH 
tJwirounl||y k ^S ur^iii’ tiriRMUHir. 

Itjr roiifr.)' !■■ | iJBV.ili.uk Hi Uirti yv.ir- L->ilU>L r r |-:iiSlu WfiTk, tk'lliWI-l 
BHMWUUfft kn ^ x [KSiwcfl 3nw, fill ell Ik rrcf 



The Dodge Institute, Dept. D, Va!pereko r End. 



LEARN A BIG PAY TRADE 
In 2 to 8 
WEEKS! 



We Pay 

Room and Board 



To meet the grewt tlennand for men ■ 

rL big]i w:tg£!B, We have imiilgii- J 

1-lUp -d inlenntve imlnlriK cmlruCB in | 
ttiu trudea l La tod her*, l^urn in | 
2 tn S weeks by actual nhni> work, i 
One of Amerlca'H lending schools. I 
1H02, 7 llOOtfs Of sliopw. j 
Many -Girty layers sund their youu^ [ 
men here for Intensive training, i 
Free einployment service, l 



mail 

COUPON! 

GREER SHOP TRAINING 

Dcflt. 2 32. 2Q2* *r Ch^c*flO. III. 

Sc-nd "Ehor Tmlinliijr dirsrrll! tyr. unnSe 

Ih'Lhi 'V ! 

n Autoi&l-n-Mi C 

j Wold I hr □ H^r hLrtu- Shop 

C ftcfrlfi«?rStSon G T<w»E and Die 

iitafl Air C-undHIO ill rtfi Q! AvIltHpr 

ffnrno ■ ■ 

i\E|r]n"t? . r ,. r , r r r . , r r ■ 

. 
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JL A I Booklet Free HigheU References 

W* f\ I ■■ WIM I Promptness Assured Best Results 

Send drawing or model 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand^McNally Directory 
of Bankers and Bank-Recommended Attorneys, published by Rand* McNally 
& Co,, Chicago, III. ; American Lawyers Annual Cleveland, Ohio; Bankers 
Service Legal Directory published by Bankers Service Co., Boston, Mass*; 
and the SnOW-Churcli Directory Co, Lawyers List, published in New York City, 

WATSON E. COLEMAN, 

REQiSTERED PATENT LAWYER WASHINGTON^ Da C- 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOB FREE BOOKn*^ 




HOW TO OBTAIN A PATENT 

Wrkl ten It}’ J FwmPf M *m.bir tsF thtELc imtn- 

m E Corpi : 1 i'dl - 2 *; -jf th* U. 5 . PM *nt 

I f you w a n C to profit tiY T-o-u r i-rle a,. yOLl altiau Lrl 

tih t vt w pi tn *t#pty far n 5.!. 5. Piitnt 
a>nn;*. YtlUf fiTJ-t ilF-p !■ 1* K»S thli Frfca Hook- Th i ■ 

Intaroitinir il I u atT\a E-acli Lauuk COnlALm VilidibLr iaaf&rrtlfi- 
I inn ynu akiahtld hlYfl-. ft i*H" Cutty haw to abt-lin a 

pi tent on your id-p» -in Ilk* Etukk#n way. Wiih shLa fr» 
Hook you will B ]iv renielMf * ''H^rn-nrl ^ Invention" form 

Whbilh you enn ep»ilv rKiml jfSUr jdfii. E'cTaem-al and Cuik- 

fid pti rial S«r%icBj Your cue will Hm persona 1 1 p JsAJtdIprf. 
only by * Raeie-ternwfl Viairni Attorney wha » ■ la-t* a Former 
Mnmbvr at IIW £jLfcmin i n W rorp* of Eb* LJ, 5 , Patent OfiT-CP. 
All communin' ion* ?oailidtiiitl»l. 

Pint coupon TDDAl Fn FHU Ftfilt m* mU HLGDHU pr PtVEIlIDH turn. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
fOBMtR MEMBER EMflMIHINC CORPS U, S. PATENT Off ICE 



Woolwai-tb 01 dm. 3 5th PlW. Uagl. 32- A. N Votk CHy 
Mill EH UUILDlNC. Drill. U-A. WASHINtil W D. C. 

H*- t* Obtilrt ■ Pal-a n E. J| Anri >«ir 



I 

I Pliau unit ma -pwur F+aa iavki 1 
"JIhhiI af I nk-aialaan" Irrm. 

I NAME 

I A&URI9B • ... 

[paYen'ts— Yr!^e~ mark's j 

All hiv-th aiihinU&H Ris-riL prrimnsl nKcntlDTl 
fWwL '’^mJtlrcc fj/ f 1 1 inf A mafFiiT^fiJi 3 

firf U/ti} Hurt 'i'SztiFiiittf tr/ {fvrcrrirju'nl 

dncl! .llWor'MLDid' F — FJiEEf 

LANCASTER, ALL WINE & ROMMEL 

Patent F.41IC OJJie** 

I 411 Bowon Bldg. Washinetan, D. C. 

BE PREPARED! SHOOT MEW SEN JAM I H TARGET PISTOL 



!®U|sO fc=5 




HEW SlrtiOiMntP llpnd fupp 

■ LanHT that ft.M »l L&reff Cmm — 

Man rnwrr — AtEOrJti — PlJ-Likil 
-lunwnaul Sal. Chan Aykt. 

1 1 “i.Til * ur d'li .aa. Hall Ac Euan f 
tlfemmar rift Hlalr T rljq-a-r &.1.IH 
EjMK. Fkiriln Fh ft ISll «. !>■ I |h ihft 

Iv. Niiilt i 'pi- l”“ . ,r ;j a inr,j — . „ , . , — 

. ,rh yjln „.rlr-|. f i ii .V i. || .i.-i H Eal ft In. .. .ii.rl.T. cm' ■ BaNjlJilhlwL ■_-» «l*.l (ME 

CnpiiflfMWl Alrflin#* rlkllp H’l, ITT. ^ .JJir'iliH*. lii-uir i^q-. - *■,] A lI, 
d a : ■ I ■- i fvt • >Icn n«U ■ I ■■ WrlE* tgdi> iORnplata uparlllullwra and Ptrr 1 ■ ■ u>rt'. 

Alfc t<FLt Cq-i *^0 St. f St. LotJi>iFr Wv-. U- ^ *• 



f MEN 
NEEDED, 



amnia m 



IF^trkllPI Arn nttdtd ovary whir*. Holl^ wiien| MudlBii aEqh 
cl ilm -ithartaiEfi 2pC> r^njn. Ifhla li a live mono-? makdnjt (inylci-slarT. 
Loam At hoeiHi, jpara -filrtiWr E-»y payment. S«|##t|.T|, tm - 
phoynufil i«rvlci r Writ* far FREE Bulletin. Ho cj[>M K atlao. 

AMERICAN SCHOOL 

Dept. EE345 Pnwl at SB St., Chicago 



HELP DEFENSE-PROFIT YOURSELF 



] ■riwtncr lnorr c-ukj :iikI rfcu:ki , ii', .il pnw bi^ki 
r 1 1 1 it’S Alhi'ikiili h'Wiil I Ity JaurriLil IrlU bu^-. 
ft jneum #1 Oil , a manlbi lOr-, rVilv, or SliliTI^. 
Awiflricsfl F^iiltr^ Joumar, 5H S, tUrh, tnk*BU 



ril 



frKTKl 




£ BERRYS Vet* POULTRY BOOK 



1 ChjmpIflfl-HjttU, llaod-IVi^d CHICKS, 
■ II JCCP. 4 TARTE&, SI hntdi. 7 H¥MIDL TUN- 
KC.T rOUl.T% r All Inn Ena^-rinl. II WIT Tr^d. Ow IM 
IB INhiI KOW FHICEl, Tn TtuainH# 

FOULTH T U n □ K FlrLF. alarum pd^c- in-^L 
Bt]!H¥^FmTHYrANM.fla, , C UsRIMDJi, \ OWA 




SEND YOUR 
NAME TODAY 



fJFW 

POPULAR 

MECHANICS 

BOOK CATALOG 

(ait-p ynijl-i'ir 111,' 1 1 F| J'i'mL rii.'Lil 1i Lilt 
l?ny-ruiiRjjiff. t:itrn Ttioric-y IbonLj;. 
!%■&!■> ninrt who rr;-i1-: HuiiuLur Mi i » 
t- Urvnu-H will vL'itnt ihi* nrw, liie il- 
1 1. 1 HL t r .T L d C.VinlOE Df till- Wi irliJ \h 
ISK riT ciraclLcnE brinks on tradari r 
(rri • T l* ijn^L, ojibOrfU ILil El ML tTiilLa 
ftfiJ lluhbivfrp Y"M I- HI hi Ai-u i«, 
k|.!iir-Vj.iiL- •, | ... vjlIuc-. Pu-i’nl ynaiir 
fi“niv ftnd r^rlntrL'-ris ms i»rnay [Ktit 

ntnl. I?" Ie Euday-, 

POPlimn MECHANICS PRESS 

□«pt. 172, m E. Oataria 51., Chkipa 



j«y you sow it in 

POPULAR MECHANICS 



k To Protect \buR Inventions ; ^ik (itii ecuftott , LI QW 



ftrinpre am! rlaoCTrouH and m*v bo tot? 
roecly My ptirsonul bltvIco LiMutcb 
I hftiiupc ywyJoti. itrlct rouiuSmcr. anc| n 
minimum of expense-. 1 enuytf&t Ehat you 

nc:iM ine n rn m:El‘I gr drawl nq, nr nkricl| 

anti i|ct^ri-,ii.-.n or your lAvencl-nn. ancE 

15. ^K>. 1 wLIL in !lKil k 4 Hi L gri-lL jind 



ivrompiLF llh to its pac^mabiltiF and ecTarl I 
y-QiJ 4 fop? □( ray T3 -[iqkl- buttKln. C?r, l-T J 
you preScf co read my bgnllct iltat, ra^LI E 
TllO iinjirli.ril icn iieioIi at Ob'-t. I Will OfUO . 
hieicL ray r ' Reoopd OJ Ill\T:itEnn" lei riti . I 
[Ofw && twits raimrUiDM aa j H^KlsLrpon , 

l p aLcfit A LI L'TtlOj J 



U F. Randolph, •SaiEg.B®-' 

l^-caan Kad me at once, free of olmrue, ycnir 73 

pik^e baa-LJi: L oil<lI m Kecard of lavE-aLjo-Q 1,1 Cgrcn. 



A PERSOllflL COflf IDEIlTinL PHTEHT SERVICE- 



Naido . . 
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POPULAR MECHANICS 








PAY-RAISING - EXTRA MONEY 



Uae these fooftkB to prepare for 
n better job— bifc£cr 
fcUitL O. profitable spare lime in' 
full time bmiitcn of your ciwn r 
Pupulur Mini huii |h:k isptT inli jei^ 

In supply imr outs tRodi rue hnnkH on many subjoctH. Ab 
new Ibookji of merit appear, we will revise this list. 



BOOKS 



BUILDING INSULATTON (nrwl 
CbYrrM- | , .UU | Iiiml MHJilii $3 . <10 
epftTY POWER TOOLS 
lJumt Publi I h C*l3|' 

iimjl hiitv, drill, 

l M 1 1 1 h - . rider. Hr. 

flNir.lL t'L'HipS — MVf 
IIII-IM'4- .... *l-« 

SHOP NOTES 

FLV 4 ‘ Nil! VDllimiHi iii- 
c-Luillrij? no^v 1043 
hmIILLimi l&C-l 
24 In colon: cwr 
■ OOO urllrlwv uii 

miiiM-jp - Ji iki i i F £ 

jiiimu’u - unviivU Hli'jiH 5J.43 
WE LSI Nd.BN AZIN 0 INP 

Vr>LDE H IN* I J4 l- i d y 
Hirrh HI] 

EI'jw to build n»i'l iipw 
anc. i|iDt YvcIdEim. 

Wirka nl Mil-lei ni£ .SI .31 
HUHNINC. a MILLING 

m *C HIKE |np-w|. . .51 50 

iactdA5 factory swap 

MANUAL [1|47 iH.] 

Eo^frH iKfi piua. cn m. 

□ M truck! 54. QO 

Hdw To Yin aim Shop 

LVfl R K FH PL (rrwl *1.29 

FP NANO I NO DEFENSE 

□not ns . . . sj.so 

oopd- wirewnstfic stL- 

DOM OFT5 HURT 

Slioo ufc-ty IGc 

I'NACTiCAL SHIP rnu- 

PVCTMJH InaiH m.J, . *3 .-00 
FURNISHING HOME 
cnguNDi 

EUiild own i;n rrir ii t«r- 

nLrurn. otr... . 5t,<W 

A THOUSAND WAVS TO 
MAKE 5 X , 0*0 
Tv'lul mi'tJioit-4 ItiBl . 

w-urh 51-50 

Tool DC SUCH 

[■■T i'T.‘ licHik uii it'-hLiI-: ■ 

[iDIL idols U,H J 

TIN SMITH'S HELPER 

C-VHE1LF, |fI ji IjlE j am- 

ti-'TH, , 53.00 

MU be AW RC Fit I DERATION 

i:i*Tlne-, ft*’ 

l i - 1 l'kfii rf . . 59.00 

AUTO 0 Cl BY AND FEN D Eft 
REPAIRS 

.^IilITLH bmw Eli il.ii Jiiii- 

Fi’Hiuunnl Jnti 5 3.0a 

PVKE‘5 AUTO ENCYCLO- 
rebi a liflcludc-E B-ie- 

a-rla. Aipplarlu icn- 
ttinraj 

Wnrtd r i treat wt L-cck 

far meehuiilci. . .55.00 
SHEeT meTkl wohk 
S eir LntLnirtiou iw\ nil 

i | hr- t -' - . . . .51-90 

AN MATURE W I NO I NO 

rL’II'-Irtl-.LllHI, WlIHlillj:, 

n'l^yirln-jr AtJ i DC 

Momr-. rrnctaton* .53.00 
BUILD VOUN aWN BOAT 
JUST i-UtikiHhi el. f3n- 
r.L'rLI.' 1 'i. I i 1 1 1 .- 1 : 1 1 |„ir I -ii.lI hl 
— niu-lii xlli L ■'^MlN.-JI--, 

rlvw-fod ourLuard, tin-. 

lUl | ■ 1 1 1 ; i'H 5 I .3 r. 

fflWCiHC P-RACTICE. . -51.30 
H I OH SC HOOL 9 E.LI 
TAUGHT 

* yr, rxiui-"v In one 

' > 4 51-BO 

£ARP£hTlr £ joiheiiy 

t.Ha m rn.il-im ni it>,.:h| - 52 .LH> 

FOOWppvr WORK 51.00 

WHAT TO MAKE 

3 Hik .-.JUf turfi'H 

iif linpill-ir IlAIVltl’ 
rrJi-rr jiTnHrrcB . . . . 51 .A3 

PRACTICAL Wood fin- 
ishing. 

i^bit-wrA vriHirtn In Rill 
riHor. da^-nhsM- 

finHshbt 51.13 

MAC Ml we LMOP WcNK 
pin | lent tooCk OIL A|^ 

rim'll iihL-iiiEHiH . . 52 . tb 
B-LUEPRINT RI A □ LN-Q 

Pi.r HLDrhjLn.' I |-n > 1 1 --. 5150 

BLUEPRINT READING 

V' T tiLnl kill r.^- I null— fj.2; 

PAINTIWG A DI-DONAT- 

_ I NO . .51-50 

Ratten H ikahIhc 

Woo6 b Ihri nl ....... S3-0O 



TOOL M A KINO 

HiC I .I’LTiEirirTH, HltvaiPTLH] 

^if<rlii-Th 5 3.50 

FIVE ACRES AND INDL- 
PEN PENCE 

How tn niaikc nvanc-y 

on nLiLofck firm . . 42.50 

KNOT?, TIES,, SPLICE 

l-'+ir uvuiyane- ■yrho u^ch 



PLumb I NO 

|2uh leumi^ "i "I jr^lBlL- 

i>il: 51-00 

ELEOTBIC W I ft I NO 

J IM'I IHLH'K H'-.l LDI JLl LLI|'. Jil lib 

COlSU . 51. 3D 

HOU5E CON5TAUOTkON 

CrL-r i h LVLrf i-l rp i in 

IIliijkc -T^ciH^ri iri Inn Bl.ai 
MACH1HI5T5 1 AND TOOL 
MAKERS HAND no UK 
Si- TV LILMEh-ii-JiUi' 111 m iL, 

nwrhtnr 1 Hhnn nr-r- 
i,l ki 1 In uJI braiiL’ti'. 1 ?: . 54.00 

fmta VH CAB AMD TRUCK 

Jti'Eia i nnii. .'.ihtjc iii^ . 53. UC 

1O01 WAYS TO USE 

ODNCDETE 

LKj n-Ark fur Eournvir. 
oLh^rn, mV* 1 , m-^hJ 

mnney . .51.59 

STKEl SMuahe prnrxtY 

POOH. 

UdSt PI _ ... 

Be luxe small Han 

.pci-w nlan imhsh hIij^wa 

2 I ii I i i| -i:l:ir ■Ic --Ilhi^ 5i -OO 
MODeNN HOMLCRAFT 
■Sk-w K&O pnijf i. 1 Im.wiL wi 

mmfcm rurniEuru . 51 .OU 
BLACKSMITHkNO 

CfiEiLihli LL- Li:-iLr:,H-. . . .91.25 

V-PUB CAP 

VL'W L D2 I-niit iiLLLd" 
aWIILTH ri u mIi- dn krr'Um 

liLinr |rmbH nf H^iriEdu i-^r 

mr^iIrT. hOoiTciulb, tic-w 

I it> iifu/TuU- nr -rr-misjm- 

bra II V 51 -15 

ARCHITECTURAL DETAILS 

Fur l-¥li 5 Eypn-' ^ 

iHHl.iJ.Li; , 5k- 5a 

BP NO HOUSES 

S.im|i-k-, BcirjulLvo, jht- 

inJIIll'lht ....,,., .51-Sn 

E AST-TO'M AKE TOTS 

M stiy ^fV^-IL JINiJDl'IA . 1 1 .45 
r [TACTICAL, SniCH LAY- 

1HO ... 5l.SE 

WELOinQ. ELECTRIC 

FpEHC P E3ih-r:i jLL. Kaiil- 

JiEiL-r, ujt . 5L.5S 

VUTLDING ohv-aceth tnx 

WckTInSf rutUnc. .51-3 a 
rnr Sal l u AO-V .... £1.50 

BflPUJ PHTilCS COURSE 
FuiNt^mEntaJn- m -h ■! c 

plain 55-00 

AMERICAN MACHINISTS' 
HAND nrjLTH. 

Slanrlani data, mFllLfid 1 : 1 * -DO 

sign r a 1 nt 1 n C i 59.00 

AODELG DIESEL ENGINE 

MANUJIL . 53.00 

TECHNICAL bulletins 

NihijiiiJiTxl clniji fur 

3'rrw-|Lirji| Mi'ii 
5ILVEP 50 L DERI NO 

and h razing . . 51.00 

REWINDING NLECTRIC 

MOTORS .51.00 

FLlKIljlE MOLDS FuA 

PASTING NOVELTIES 11. DP 
WO RHINO WITH PLAS- 
TICS .51.00 

MIRROR 1 silvebine. . . 1 1 . QD 
SMALL ELECTRIC LIGHT 
P LA HT5, Const HUCT- 

INQ ii-00 

HEAT TREATMENT or 

IRON AND STEEL 11. DO 

DLMGH ING AND GUIlD- 

1 n g trans warn M EAS . 51.00 




MAILTHIS COUPON TODAY 



Ju&t chfr5'"k Lhc- IhhA. - - you waul, wrlLs ynur nnmn nnO Aihdin-iH "bnlnw, 
jimJ m-HtP 111 Ik aiifc i-rl f.Hi'-ni'nl Jl dst yui.f 11 -Tikcr ULueiL. Wjlii'ii FHinVmn:i 
hirdi tou li-»A!-. i-.i y l-lisi Lti^ prl<o nn»l l*"» rnnu t.i:-i--.|:.' . OuLhl.im 
13. fl. n. rjirlru-i' titilI I L.lik-m iiii- I JurJikli- L - 11 E 11 1 Li l-iuI Ei -r r I l 1 1 1 1 s 1 K 

■rhjirirH'K, AKh fur P'bff FREE «■*!*! ng Dl" HkIp+uI h-ai-K^. 

Name . . . . ^ 



Ciiy . 

AriMTIKh 



HL 11 .I 1 - 



ni- 11 -L. 



Mini 111 Pa uV Id r M DeKas in Prt li 
Si ill — -JI3-II I jn ynlnn.13 .«|., Chl^B|fD, III 



■SVj is irow «trj- if ih PojiRJrtr ilJec^Lff-tu'c*/ 




Amazingly Easy Way to 

LEARN RADIO 



2^ L ji ry.r I .H-hsi:-ji> ; 
. i 'I I ' 1 1 . I j 1 1 -i : ■ . 
E ■■■ I — 1 nisi OiO TuLl-h: 
HI-ViL'W Ifd L--KEjr.il 
SlBL! K l £*1 I IflCtlHH-. 
bTLfirncI kn IB41. 



STUDY AT HOME 
FOR GOOD PAY JOG 

Tklbi la Ji-riUr l'IlhIsi-i- Li 1 
fTL't ULtD IDl(1|n. ThHY 
H’lUiy > 141 > illi- U-i -, IjjiiiJ Ii h- 
I-II3I>. ill 'a MIT jur-LiiprH, 

diAnramn. nil I Jl,hir,iru- 

I Iriurl, l'iJL I-E ^-VC-q,- EihfiHi- 

nr mill-n-- YOU T-LIII lH-.it 
llLO tmlilllli; l>.-ii 111 rkalii?, 

4-JiBiS Ui lii'-L' | ■ aiH| USE. 




RADIO COURSE BOOK 

Tlnn hnmi^aiTMty manual Ilhr Ilh-D F ji-iJ <n| H -n IIHo y,«± in nrruro lprt(or 
^■■■l-4 III I — iCI 1 - JjiturliH, hi-3— -, i.-lr-i:, ciUDmilJi ii-nnEM'.-.. | jt, Vfjjr 3h-lun- 
IMO--, kn L'V ami Army. Th i-m- nur i. ;,' v ijij- InHwifi^ fvkl] EiVl- ViiU lliO 
rWI»«nl I rairiErn: neeilPtl. lhialUdi-% I'ltn HlTfiniJiEji-ii im UmrL-viivi., 

i ,, l i 1 vLhLii,|i , YlipiAiL-CTHiHdit', 4 'iml jnay rxumhnc UlL 1 

I-Iiinpl i-to mail IL«I., i-HKilninanil all cil# tPnhi -im nml TCK\vVf ijLL-:,Ej'.-r.'- 1 
kn yrmr awe. hi^L- wlihmiL any rU h u r ot-llcutkoiL. 

Praclica f I nslruelnns 

Tei** iH-HH^n-i arc- nSrar, EUar-LjL-al. 

lal-TITBIIS^. lU-.y Elj irnuU-r ai)r| 
I.l^r. Kij. s-jm-lal Mu r ■ 1 1 lOFI isl 
Phev icjuh os |ht| oncR reijuLreiL You 
W»l 1 -rijny loam I III; tr»kHirLj.iii[ 
Ti'd-n Tiunn ami ■ 1 >- ■ _ 1 . 1 ~ nu.i nulla 
wurk iiEEi-r ldip i4iii lor-s-on. 

SatFsfaetian Guaranteed 

Tufcr- jut-Tintape 1 of our ■-no-rUlT 1 
lTi.il Ciffl'r. h 1 - till Lrl.-il niupim. 
Tnn -a 1 1 1 n'l-i-jvF ij|M- comj'lc-to 
cnuj-H for I 0 day a c-KnmlJiaLki^i. 

I In 'I n your riiJLa- hLuis^ wllhivill 
nbiy 1 1 1 1 x; : l II 1 1 1. tf yr^l APO 
1 1 1 ■ - 1 1 h i.-: | . c5io- ruinpluct- Courso 
nin illlAL I ■- >OUn Eir kir€-|h fur imly 

BJ.M, full fjftCL 

NO Risk TRIAL ORDER - "COUPON 

Supreme Public AT I DNS. 32fl 3. J-r4^non 5k. h Chit ay -a, llllitoEi 
!~i t it F 1 s Im’ i-uiEiEiihii' RaJia Count- Baok toi Lu days- ui.l-. 

□ 1 ulbl LntlolkDK j-2.no, -« 1 1 1 1 » povlTMldL Q flmij C.O.D. 

I jilluL be nolkisLiud nr y.-ii will rrflnwl my monay Ln full. 

JianitE ™PK-SI-F 

^WiTM-r ■ ■ ^ -■ -■ - -■ - - ■- 4 t - 1 1 1 r ■ . r ■ . 




FREE COPY of AIR POWER 

— and fill] informs tirjn, new Victory 
CoiiFflCM, airenift SLtkEi u-nKim' im i t , .lianies, 
conotructltm, draft-inf?; aifiy liomu mudy. 
HlmplitLb'd., cuni[)n:'K^i'T| p hui mrjrf Ihor- 
mifili Ehiii] Over l3L L Ioru. Also sliinvarcl 
welding- r On million dullur iiirfHkrt. Thiiu- 
l-;;i iiii:-: iff O raciuiiU^ wiPrEting, (Jov't. Afi- 
[iE*i a '1 iil Couraea), Write or wire. 

WESTERN AIR COLLEGE 



X 

fXftl. & 

A 111 ., Airport 
A IMrr.ibr;St 
Cal. 



INVENTORS 

FREE Patent Facts 

Piotoct Your 1 dec! This Ftbc 
I n vekitDrs H Kit £howi Tow Now- 

YenUc idt'UK may he worth 
money I fir^rR first atLei 

nave time and -money. Com- 
TinU L til iidvicL! rm patent procedure is 
^itntial tn KENbil rusuLts. Our 61 
yr dr' -rKShtrirncr cnnhtLn ylh Ld- cK- 
EpLem iac ovrTylhtiiK Vhju ri i -m3 III knuW 
jlIklu l nnd gum mere ini ii- 

f elh ye«r Idea. Prompt, eomHdentjaj 
&et j i'-[ee and. ceMuJLs. jWidil ronprrn 
fudo-tf for }rt:r Met of ftwokirta ieji 
H lLOAra irfld Special *,/ 

Sw'tntion 3 ' form teavvrtt first \mpor~ 
leiMf J , iu.£enf Kt£p} ¥ 

\ C. A. SNOW & CO, 

I Hr-g iT.tfFOd Palr-nfc Aktorpc-yi Slncr 1475 

| m SNOW BLPG.„ WASH., D.C. 

I rioRHP- Ei^id wnv tbs fin? -bonks and fi-rm 

■ IIIOIbLhDILOil ih LLEil-ilL vOSL Ob' ObLLfBUUN. 



N.uit: 

ADUaiLSJ?. 




1-4 MAILTHIS 
j COUPON FOR 
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How Big Is YOUR PAY-CHECK? 




I£ you earn under* 3,000, 
Higher Accountancy may 
be the answer for you 



,f npHE size of my pay-check? What business is it 
of yours?” Perhaps that's the first reply that 
coiner to your mind. 

But— stop a moment. It really is our business— to 
help men just like yotL In fact, it’s been our business 
here at I^aSallc for 33 years. 

If your pay-check isn't all that you’d like it to be, 
why not consider accountancy? Why not become 
a member of this well-paid and respected field? 
Why not, in short, prepare yourself to earn real 
money — insure a good home for your family— a new 
car— an education for the growing youngsters — a 
bank account for a rainy day . . . these and many 
more of the precious things in life? 

Maybe you're one of those ever hoping for "breaks" 
that will give you a higher standard of living. Yet 
that's precisely what most of 30,000,000 other em- 
ployees in this country are doing. 

Not all of them* of course. Here and there you 
find ambitious men who aren't depending on luck 
to carry them, ahead. They're following a tested 
path to increased earnings— leaving nothing to inert! 
chance. They're training themselves for better jobs 
■ — every week spending a few hours in serious but 
interesting study at home. 

Some day, as expert bookkeepers and later as 
accountants, these determined men will have stand- 
ing and a considerably larger income— in a profes- 
sion that pays and pays well. 

Why don't you do as they are doing— take ad- 
vantage of LaSalle training? Even though you do 
not know the fundamentals of bookkeeping now — 
you nevertheless may have an excellent opportunity 
to master accountancy. Many others have done it. 

Perhaps you're asking yourself* “But don't these 
others possess natural ability; that I lack? Don't I 
need a special talent for all this?” 

Ask rather, “If I do my part, won't J get results, 
tOO?” 



Accounting, Business Law, 
urgani^atmn. Management and Finance. The train- 
ing — complete and intensive all the way — lakes you 
right into C.P.A. coaching if you desire. 

Later, when you're an accountant, it may be 
possible to go into business lor yourself as a public 
accountant and be independent. Or, if you choose to 
work for someone else as an executive accountant, it 
well may be far a salary several times that which 
you draw r now. 

Write lor this FREE book 

If you're tired of pinching pennies, investigate ac- 
countancy and LaSalle training. There isn't a faster, 
less expensive or more convenient method to master 
accountancy. Fill in the coupon and mail. Well 
send you our 4£Lpage book, “Accountancy, The 
Profession That Pays.” 

Then, when you read alt the facts, you yourself will 
be able to judge best whether you have the will to 
study and apply your best efforts — toward a more 
secure future. 



You will! What it takes is in- 
telligence, serious study and work 
—not genius. Under the LaSalle 
sy stem you solve problems by sim- 
ple steps T . . from day to day + as 
an expert accountant does. You 
use the same basic principles. And 
when these problems become diffi- 
cult and puzzle you, you getcounsd 
that could he matched only through 
personal coaching by a battery of 
experts in a big accounting house. 

In a comparatively short time, 
you train yourself in Elements of 
Accounting. Prinriplesof Account- 



| LaSalle Extension Uni versily 

‘ A Correspondence Institution 

\ m-m Chicago, III. 

i l want to cam a bigger salary — through accountancy training, 
i Send ane r without cost or obligation, your 48-pafie book, "Accoun- 
\ tancy, The Profession That Pays/' 

A Name + „ , , , . . , „ , . , , * . ^ . 

i Present Position * * Age 

I Address r „ „ + . < . * ..... * City 
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POPULAR MECHANICS 



CLASSIFIED 

<yfdcwllAemjentl\ 



Adverlisemenis in this seeti-on, 35 csnU per word, each insertion, minimum 1C jiayoM? b edvnnC4 

To b* intaiied under proper dai$ifitafi«n in April itiu«. r * py should bu in aur ofTpct February 9th 

April iiiue cm 4a le March 111 

Popular M^hmtip Magazine, Enit Ooiorigi Street, Chicago, Illinois 





YOU'LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mechanics. Magaiint, 

2 GO East Ontario Sir gel, 

Chicogo, Itlinali 

Hear Mr. Johnson:— You will he inlertiltd In htaring iho1 r of p 
recent meetJing, twenty- six members of fhii esiadation vplcd Popu- 
lar Mechanics the best classified ad^ErSiiing medium of any. The 
preference was approximately it* to one for yowr mag mine. This 
[s esp^eiolly iigni’liCOnt when you consider thal our members u se- 
ar haver uied practkolly every classified advertising medium in Ihp 
LPnite-d States Yours ^very Iruty. 



f Original letter on 
filu In gur tiisl^e] 



iLLI'HOIS ASSN. MAIL ORDER MEN 
Earl ft. Jenkins, 5et r y 



A3JTOM DRI LF5— M I DGET CARS 



AUTO MOBILE tinesne book, filth rds- 
II til. wel] Illustrated. iuatiiscLons on 
touNdlrig bodies. amines. engine* I^<iTd A 
and Li tdUVrnsLCmfl. PLu.il-,, AAA ruin. 
specLilcatioits. EratfslcT rue ms. indln-nap- 
oils Urt. tJ.Dtl pj • j : . 1 pai iJ Jt.lS C.O.D. Ray 
Kune, Dl-dL 29, M&ilLtorwILI-p, Cincinnati, 

Ohio- _ __ 

WTI.1 RLGAS SupOtC] lii I ft l'l k , £3. LncVe*S£ 
mileage 20 '.- : ; power 10';. Kdund Ru-nr- 

AUlCC, UnhFCTdty tif^t Any car; give 
moke, year. Wre-ocb LruEuLU 15 niLcmEt'h 
John Hanley, Manufacturer. &71D Lorain c. 

DetiWl. Madm _____ 

UAL503>J7iK K:ltl::h iLpvicc, Z&C lO tl.'lH 
Ford 1923«3Q43. Chevrolet 1932- JINS 
WalerL CO.. 3423 M. Iflttl Bt.. &ilJw*ukrr_ 

Wisconsin. 

PRDPtSSlOfSAL MI-4«?L jaciura, two : 
piksseriter roadsters. Midget hid to reveres, 
molorseool^js, parte. plans, -whr^ls. Uund- 
buok eiiLplnjr- l-!i IllizsitalioLis, pLiit'u — 'HOC. 
MldWOfit, Bust IB53-CT. Chicago. 

ATTENTION AutD Buyers — OCHKl C-AH? 
pr-r scare* 1 . Our htetlmr Experience '*iLt 
Show Vrju hOW Lu Judge llli Values. This 

Information ^'IIL surprise you. It con- 
tains Lde-as oJ 1 htc trade naL gunemLly 
tnown. Bend it.flO to Car Craft F.M.. 597 

Fine £t. . M nidvillc. Fcnna . 

it'OUrV dwnccfi Bud mechanica— learn 
Low Lu Make vuljj oLU brakes work hie fry- 
d rtiullcs. atop chatter imparis On ste ]?** 
than 15 DILI. Free dtlaLSS. Bllper Drake 
Floater Coen, pin s'. 40flS*P Lute St,. Chl- 

cn«0 

SKAI^-Matjc Reconditions moior-s witli- 
0 -j.L new rings! Ltcvrreaus, E!ox 213-J, 
Battle Creek. Michigan. 

FREE- DU jut fli iMlpfut bcoks Pop- 
ular Mjr-rh |L^I CS FICE5. 2C0 E. Omari* BL, 
OhJCaicu 



AL'TO SUPPLIES AND EQUIPMENT 



USED Auio parts, frail price, a]] ears. 
Century Part?: Campinr. 1715 LftFfiyette, 
Bt. IjC«iiLS. MJSiOurJ. 

ItECLEAN Uai:d OIL Without teat. Pit* 
iLcpljirg. f . cii'T-ft in^ Fairyiew, Oti*. 
iSl2 lONhlON yitperrUttTjrfr SI. 75. 

E_G Sa]w Mftf. Co., Ui;w York. 

NEW OIL savt'r l&c. Ann;ini; ! Dude- 
knllc. \Q2 O iceowic-fr . ajamfos d . Con n 
FLAYING □i.ltflbs Jar iuEo parE^i. COn- 
slkcl \q a hatt -Vr'. Fie tanks used. Free 
nuTtitulars and pmoffi. Gimuicta] Oa., 
Avu. J. Dncatm 111 



READY NdW — P]ah.M fur nine ne# Jim 
Dandy TrajM.-rs inHudln*: Ma Jnuduijj hudue 
" i ' ! l L L L* i ,'. CoLalOg ] l>C. AL%n m'w f-r^U.iijn of 
Trailer Builders Manual cud cac&Lo? of 
par Ll. iiUUPlLea and. eUUaDiciuiiE.. Prix? 25c. 
Roih 3-^c nwtwUd Trailer Bui&pL^ Cu., 
DISO-A Fulton St. Wausau, WLi, 

^lOTGftGYCLEfi, BlCl tLES, MOTOK- 
Hf'OOTkliS A.VU StTPI.lES 



MOTORCYCLISTS. W’e i;itn ^avc you 
inuiLfcy cut purtn and acofssornis.. DerifiiitL 
]JuL Ond >:l L'i.;i I free. ILtunliatc-rl Hi'pderson 

3is:t ]ar. mangle. 1111 Waaliinatcu, Ch:- 

cago. 

SEND EtiC For HmndhiKik of THf-CYmatL-Dn. 
Lifts end u^ed E^arta [Qt IndJan, llur- 
ley, Ex-Rtin. Doota. ti3a East a rand, Dus 

Moine s. Iow a. 

EL'] LD COhlt-i iiLilUji.-LiiC'lf-r jinvw ! £n,vr 
TU':. W? supply eyefcr psila. LHuiaLurt, 
diawliLs 15c. CfiiDt-t cycle company. Dos 
Wi2. M adlSOtL, WLkCniuLn. 

MOTORCYCLES. ReeoncLmoni;u. N«ir, 
Uc^d. par Li brh acccasciics. Afr makes. 
i.n-Tfir stack. Bamaltii. DLiMrurHd cata- 
Icr. Ljc Indian Mr/to^evcLn Sales. Kansu 
rity. Me 

MOTORCYCLE Parts Bf^C^fiOrtefl. Moat 
eoanpk'io stock. New and used. We ipe- 
c l-R IJ cm iciajl ardors, wh&i do you need' 1 
3j naan- catalog IDE. Whitman MjLorcvclc 
SlIUDlV Co.. ^95-D StmtlTwr-^t Rlvfl.. Kan- 
hbh Oilv Mh: 



PISTONS And parte, m? and usimI, all 
models. CaiiLtDKne- -and vjnss pin I Do. 
BoLlak. B21 N. DLfr. St. Li>ub, Mo. 



AVIATION 



FJlOFEL-LEnB — Bp^cLuL Bl*;d J bladr, al| 
typi'H. suLir,, Lixts free F-DKl 111010? coii-r 
version dJa^mULS. 25c. LiiThtpLunr lurra- 
Lure. Bupp]3ra. Hiarniard AenKrali. Ft. 
Worth, TexBj. 



A. A E. Mechanic Manual LEIuetTSted 
test cflverLnp ear and bmh to tiriRK, Au- 
thentic typicol "MultlpLe Choice" i wi LtL 
an^werst tkarainnttnns |n nppendls. TTilJd 
edULon lust Off prill-in only S3. NO prfltpfild 
nr C O 6. System, 14 35 Flow r -esr So., 

□ Ifi Ldale, Ciifrj. 

PROF£LLERfi, For sleds. aLremft, baatK, 
-JifliydruttirH. Catalan Hlr HfLinkS FropeJ- 

IPTt. H.F.D. 7. F I. Wot LSI. Tuka u 

BUILD And fry ycr.ir men znDtnrnyrle 
Linwi'Tfd Tnonopiafra, ]ldnn-. Easy, chpav. 
Tifsiud, ]danj , minrunCced, 5LflO. Aerc-lech, 
Dearborn. Ml-ch, 



AUTO TRAILERS 



ALL About Irafrcrs, casLvtmr Llaji. parts. 
AuppILea, etc. 54 pagea vita] irsfurnLacJon 
C-ut atiHde IntcrrstA'd Ln h-omr tiallerE. 
Send 25c. Stephen Co., 231)1 PM 14th, Kan- 
RBvi Clll>‘. M0-, 



BATTFItlES, fiENP^ATORS, ETC, 



DUTT.D Electric p]snt operated frv w3nd 
fr-DiiL AulDDiDblLc Ecnrja Lor. CDr.ipLrlc 
plana and 1342 catalog 10e. LeJav Mumi- 
tacturing. 447 LcJay BuLLdmg, Minneap- 
olis, Minn. 



GENUINE Edison lVititrk 5 for Jlffht. 
power. Nan -arid, FLJbmi year Ule. Five 
year uncOiLdztLonaLLv nuurant^Hf. Lo-W 
orJoc-K. COU'ipJcfO ligfrtLhg plants. Free 
iLcotaLure. S^u-Jav Ociupan.y, 03 Sterling 
A^ccuzi-, Yonke r-&. Nh^ 1 Yrj T k.._ 

EDISON LLffltLmn; sbarwra batter Lea lor 
frRnt AFId power. Eliminate arid battery 
dlseasea. L^mg Euarantce All kinds re- 
built Rf-qeratinK nlanU. moiom, and mLs- 
eellaneoufi oriLcle^ at buiqain prices. Free 
aufcncstlciir Jlteratur-e. T. ISnwIry Rmith 
C*., Craten Falls, N, Y. 



FL Ef TIC tCAL 9 CPFL1EB — EQU IPM EN T 



1 .7 HQR5E. 245d ^peod. ropuEtlon Jnduir- 
tii'ii alternaLlhfj ulolois a -ii Th ; fitig u.-ait 
ailcrnalJing Kt'penn^ra £21 5U: olliar 
BliUor EliiPIrle. Milwaukee. Clvl -cago. 

FNEF 1 1H42 CaiuEoif— 10U0 oleclricot 

bscgiiziLA. LnJxv ManufsoCuring, 347 
LcJ ay ButidJin. MinqtaMiit, Ml n n _ 

ALKjCO ^loFnela. CLreitlarK 5e. Terry 
SalKs, central StoLJgn Uh 7&. Toledo, onto. 



UNIQUE, F’t-ufllubLr Nc® 1 USC far o]er- 
tnc decks. Up.UraLtcd Btmll cations. In- 
i nrir.au on 35e. ExperlnirLLLorx' Labaru.- 
tones PliLIjiiJ IcLUzn-pa 



ELECTRIC Foncfr. Writes -enEsnvej; a]] 
ijLL' Lais. s-i on pcstpfll-d. Beyer MJf., 
^515-H Cut t-s K- Qro^i;, CJilcagu-. 



ELECTRIC Light and powor dyaiejn, 1IH 
VOlt. k 5011 -nail. EEatiLi-r. Mood rondltUon_ 
Price S375.DO. IT. L. Ftdlips, CsI-hel Moprc, 
C]j^strr Co,. Pcnna. 



WELDING— SOLDEItlNG— PLATING 



MAP-L $no Amp. a-c weldtr for j.25.00, 
Flans Eos- 5 .'.Lx^, i^ii t.o fliip sAir^-. SL.oa. 
Tntflnn+itlon djJht. HE-Ftiattl ElKtrk, 
E?kLeIonLBjniF, OJija. 



DU1LD D.-C. Arc.^ welder, wlttl Wit- Tf- 
vlnrtin? armature: Light, nlisni Rpnemtors' 
D.c molars; automobile genernttMa. Flans 
it. 00 each. W«Mvn Club. AB-^432 
M-Mart_ Cliieaitti 



SAVE SO^n On a.c. weldeifl. Ftatu. Ilol- 
tc™'s kttvjoc. CAnton. Kans. 



BUILD Ld'a- tffit ac-dc welder, Flans 
25e. Fn‘LRL'4! 547 FulLcn, £im Frarcsico. 
CflLir. 



nACIITNEHY. TGOLF? AND SUPPLIES 

"BN till Yeiur fiwn n.nr’timr baol3. LcwlH 
furnJflfres seini-JjjrstLi'd eaatifrgk Eai brnch 
miiimfi mfl-ctiinc and Btvaper; rauffli coMt- 
frSgs far 23 metal uzLd rooiv-orkLJLL: Loals. 
$hpp-trfited mAborlals and pnalnssJiinal 

Is l.l l'ei rl 1 1 Ls NuVpt \m LumplainL on auolity, 

dr^ign or price! Bend IDc— N-cw IJ42. IS 
pane illustrated catn]aR. Lr.wir, Muhtd-c 
Tool Cd., Dept. M-15, Box 116, S r .ati*ji A, 
Lps Angeles. 
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.HAR.D-TO-OET Hard warn far deltnM; 
mtr 1,000 pluCe iiiSCrLm-MnE.. Sflr^s. nut*, 
belts, washers, nve-Li, bracket*. kLc All 
plfctnd- hint quality. Bat^RwiLon «uar- 
bnlt-jd. & |HMiE]dx HfMTJjl ^ [ ilH-. Ll rT.ivrfl 
supply. M®mifaclu.ct!fd Products, 2uA Writ 

Hufekrd, Ohn^aFo. _ 

SLluk Hqi e ir>c. ip 1 ', accuraw. & acateaT 
] *i l tL Q: t'li r j j l ^ indicator, iiutructlon beak — 
pisipwti, H. E_ WLtfglni, 55 W. ■laLh MeW 

cm NO* i mils Ll ko factory: aiiacliiiiaE 
for bL-hch ijiind-T crln'!L[i Pactur/. -hu-e 

elhj* ji. ciry. Mu. 

RUSLjp Veur e^’is lathe "tiTtuief. cuhL- 
ItLLM, building i:isLru-n;ipn S3 5l>. FartLc- 
UJars IOC. 5 tor MaChJtie Eh nip, Kmuflsho^ 

Oklalmma 

6nL Inch irucroracters. £5.00 C.O& 
Catted 1230 SuuLh ath iSsrmlTiii^ajn. 

Ala. 

MICROMETERS — ALt Hisses DneaL Dual- 
ity. l r 95.95, 2 ,r $43.00, rto, AUn ether 
pri'd-slon tools. Supply limited. Ciieu- 
Jni'S L0c Lu r ■. 1 1 1 ■: L I ■ ■: I flrfil urdrir. Newkirk, 
3T-U9 Ivy I3rm\ Oakland. Ualff. 



WANTED UStid, Alla:: .ifraper nr -rqipvn- 

Icrit CCH. Mil l St. , Qn iiLKL 1 -, Uns.r . 

MACHINISTS Tunl cheats at buisam 




WANTED: NO. 50, Mu, 55 and No. 55 

Hpnlfl cylinder grinder. also LandJ* and 
Ngrhn^ crankshaft grinders, Stale Aerial 
MiBiberj und lu-west ciLsh prl-ces. Box SQ, 

Station I. Cincinnati 0 :llu. 

DRILL a rinding Attietmient, Priro 
10 3tf Used with bench grinder. Utoi‘ 0 .- 
torr dp requ-wt. True tor- Lite Co, h Sid- 
ney, Iowa. 

CONCRETE Eutlding bLock machines! 
bnc" mdUdii Euny paym.cn ts. Culutok fr^, 
Concrete Machine Co ... E-12Q SauLh Cum])- 

toil ait . -St. LpuIb. M o. 

w f '7ii' f WILLARD latho with eats. No 
3 Fl-att i WhlLnc-v hand nulling machine, 
i ™ if stun coen flri^e. write lor lull par- 
ticulars. Cincinnati Haclilntfy * EpppLy 
Company. JlT £1 Second EL. CLrtcsnnaU.. 
Ohio. 



ENGINES. MOTORS, DYNAMOS 



GOVERNORS— Auto rnjrlne jsjh'pcI enn- 
trod. Candee, 12P-X Llewellyn, Las An- 

fc' 1 ®.- . 

SMALL High, speed UALVU fjuL matorh, 
1/141 li p, Supply timitrd, J'J.541 pralpalti, 
McGOhnoLL, 10 L WolfT, Racine, Wb. 

wiNDINO DauT 215 mousTa. Bhstflp and 
thppc ptnwe, 11. DO. Moter Data Col. Bos 

1&3I, Hm ifiAi CJLy, Ua, 

AlEb OpmpTeunrs S4i i>J; 2x3 

ST OO: 2'bx2 sa.oo: electL'Lc drLLLa '1 In. 
is.ui. Pipe feeder. NaLionnE.. 3Ql5 S. 

St* fp. Chl-caia. 

'.j H.-P. !T-dtoT7i. 3*00 r.p m . 

$9.15. Other alLernatiriK and direct L-Jr- 
Tfnt harselna. CMCO. 11 Ll Waaftingt-oiu 

Chimgri. 

AC Anil DC Re-neraLnra, Itietutrn. ^Ktlaliat 
tana. Stite tout need*. Queen City Eire- 
Irtc, ai& Hci ith CnhEwnJa, UhLca«n, 



BOATS, DUTEOARD MOTORS. ETC, 



HOAT BhtcprLnb. and lull dJ^c aiit-L*- 
flJiaih: nauer iwt terns. «. ts isp p .nr-i'M; 
4ulfinK. all tyne pl^a^ure bnati. H-3B- ft. 
TLliiat:ate-d "EuLtd e Bnat 1 ' catolofi. ilk. 
[ ii-L-jjr ' ' UnW la But Id DuuIk." il.W' ma- 
rine hardware catalon. 3 CK;. > Clevr-jand 
Boat Eliu'JtrLht Ce. . St^Llun A-fitL, CleVe- 

la-nd. jw 

Li LJ ll-' Draftsmen needed. L aw coat liorn^ 
study. Trrdwei! Lyle, Naval Architect, 

flariMta. Florida, 

KAYAKS-. OutlWTds. ruwhrato. du^k- 
tomlS, Weld^Ond Rea U> -cut Kib. Catalog 
F. Q ro-gr aft BotU, MlllhiTn, Nwf Jurw r, 

FORD-M^rni | rr-Zrph rr marine MinTtr- 
eioiu. CataEng Iflc. Lehman Engineering 

Cgmaais^. Dent. D. Nrwarfc. N. J. 

N^w Typfl clwtrto Ohtbnaid iziutor made- 
1mm juLo vcnejjLui. Uuu cut baLLe-ry. 
Coniolew ptani Iflc. LeJay MoLiitfA-cluT- 
Ins. W LcJsy Rulldl n$. JJinTieapdtb,. 

MJan. 

£9.^5 ETPI Apserfca'a bsgROit K.aynt 
T-P-tuM, ^a.r±1 Sturdy! DiMthami Ka. aka. 

DedhajiL. Mass*. 

EUTLD Your fiwn boat Flth Unaife-d^n 
frames. Eony to- put Ingether. Save 2/1 
builder’s cost. Big boat catalog— Ifin. 
Brwka B<iat Co., Dept., FP. Suairtaw. 
Mlnh. 



TEN Plywood boat [Ustib She. Fiec cat- 
alog boat building ptodi, The Raddoi, 
15 Murray Street, Hum/ York. 



Marine Cqnvftr-KLon parti lor all auto- 
■engmaa. Buy hero end aav^. figure rfiku 
Paru trmnpany, 27B Adatog StTeei, Huy- 

roji, Utg. 

BOAT DeiiUfuera arr tugliLj paid. proTtS- 
siiiniis, Complete cdili'b* by ioall. Catalnn, 

tV^silawiL. MnnLvijlp. h J ,1 

DETTBOARDS “ bavc Good uJed 

EiiKj. All jnkLea and juocIeIm. Bargaini ru— 
bni It jnotor£. Crandall HlckJ Co,. 9E9 
COiblneiiwMLlth, 13 m ton. Ma£S>. 



SPOItTING GOODS. GUN a, FISHING 
TACKLE. AACiiEKV, TRAPPING 



0T, BERNARDS- At| breads — De'.iuLr. 

Bixik E-PS colaied pSctifrHi doicrin- 
Don* recoguLEed brrrd^. 35c, Eloyil Ken- 
ntLi, h’ o. !> j Cli gj.y, N. Y. 

BIRDS'. 1 Got American Canary Map- 
ILIV? moo I hi/. Ytur, 51 .no. J535-F NOrlL 

nalutrd. Chicaso. 



TREES, RlIRFlsy, PLANTS, EIERUS 



EYERQREEN Tr&e arrMaimps for aoilhi 
Planting. CerttAed. Iltaidy. Grind nusL- 
Lty. Drd^r early. Bunerest Efct-gj^cn 

NUTdenei, Juliu^Lcmii, Prnua. 



HUNT. Gall, -*2 Lmpartant mlnerala; 
labgrulnrlPi, ST hMla. Explorer beak RiiCi 
Held Leata. flOc pgsljiaid. CftlpetaUmL 
SCQht. Box 65 , COabnidn S-prtng^. C olo. 

FREE Streainer fly calitw. Cimeji 
pa L ter p a 5. Smlt n. BonetA, P-nnmi, 

Da Rt jA i Nr i Dun oalalnp 5c, <iananTa 
catalog Ilk. Fiilung and archery caLalc^ 
nr ttolJ-tennsa euLuLe^ ilk. Warehal'n, 
Fin t ■ Mad-I^ rm- PM. S eattle. 

Aj-lce-u-; Ft y r;q nl pmeni . ic tree 

MJd-W^L Archfiy. ?^[f-A East 75th, CtU- 
CHgq. 

ilAKE Fltca, iadn. PnjflLphfe' pEesattre. 
lA£t tuOtJOn bi-jn-K"?, JJ Fly TylnR" Hlc 
J, RgdmakLhg" toe. MutrriftlH catalog free. 
Wiljhm.nrlh.fr, Roosrte Lc, N. Y. 

"ItAIEE EiLtUbWgrma lor Front." Ibfdir- 
maLtprt tree. StAlup Lip|iri L raa1 «£. Bureau 
Zooluaicul R^c?ircn p 105 "F" ErnadwHy, 
FH:orLa. 111. 

ATHLETIC EQUIPMENT— POP Y 
BUILDING COURSES 

BAR» DELLS „ IS X e r C J S e eq lupiu-rnt , 

Couhcs. 3j)eela! fiTe- booklet. 

Gund Hnrbr-il Co,, 4070aFM a So. Grand, 
g t Louie. Mb. 

NOW— A postuie-cftfrectlve devLce that 
neUa. ttlirt'r bn.nkiich.c-. ran&tlpalLou, tired- 
it i' j4,k. headache. SLaLcmeni.s an record. 
Write PnfiLqrc-Ald, DFM, 50S L’entm. 
Dallau .TeAiLi. 



ANTIQUES. RELICS, INDIAN GOODS. 
CUKIOS 



t. r I . F-.H . R$cgg, nVilLOrab, Dur;ciA, ctlI’Jh - 
tftg 5C. Juheu AnLiqurn. NarLlTbrapch- 
EUHt 



SwORDB. HlFtok. daggers, armnr li^t 
lie. Robert Abcla, fliiLiA Lcxnuboh A/e 
Nnw Vqrls. 

CHINQITITjLA'S Indtan Cruft MuAcqm, 
liaiidiB-ari gf all Indian tribes. Jaraattm, 
N Y 

FIVE DJ Herein Indian ?mlfl Me. Cata- 
log Dc. The Bitters Stora, Northbranch, 
Kumiii, 



INDIAN Relics, bea up- urt. caLna, rirrros, 
mLh-eiak, aid Rln^n CataJcg 6c. Indian 
Mueeuiia. O^barsLC, Kap^jLS. 



FIRLD GLASSES, TELESCOPES 
AND M ICROS COPES 



105 POWEH Telescope, cumplcto ]ma kit 
?^,25. includes T* diameter 75 rr fiscal 
LeiLgCli imucid and patLxhed ahj-ectier- l-crti 
and two mminted 4?ytpL«iefl. SOX and JMS. 
All osdkut parLi completely flntBhcd. 
Mii'kca 6 Eeet long high poured refracting 
trLMcmsK RiwILy qiadf? In onr evening. 
See the IbOUbLuilVi and rriLtrr;: un the 
miyip Baturn. mcon-t ot Jupiter, Etc. Ilv- 

E-LraclLaru inrluded. Only $J 3fi tKiKtpajd. 
ferownicope. Dept. M, 125 W, 45th St,, 
N-ew York 



LENSES — Du i Id your own toleacoi>e. Held 

gla.^. ouexgspn.pc_ rlitracPPC. Ctt. AiAOTt- 
zueht af flfLeeh leaaex — J3.D5 poslpuid. 
BLIghtly chipped on edge. Satisfaction 
au-MoEutety guaia.nLei;d. AuiErLian Larui 
C^itijaan-y. 3 31 Noith M av Held. Chicago. 

ASTRONOMICAL Trk$caiK3, Wnncuto 1 ^. 
cameraa. mtcroecoueg; bought, uold. re- 
pniT^d. flnnd icic tor list of Instruments 
deal red. RoAhius^en, Box 354. AnL^terdadt, 



DDGS. r PETS. Til It OS, R.l BRITS 



BLACK English Bheplierd. dogs a Lid 
pu]iplM. Slumped mi anpro-rjit. BFWdcr 
30 years. 10 eta. tor pi-eiuitt and prium. 
ChanutP Kennels. Chinnto. Kansas. _ 
BEAUTIFUL Pure white i-iqHce dogs. 
Ansonla KcnnelH. Mo=k. M. D m l. t 

t/FIAMELEON, Turite. trcEfrcg. newt, 
25c each. Ieu Lull Live catatngue. O^LivLriv 
SpCfLilLTlCS. WLnUeld, Kauasis. 



FARMS— FARM LANDS— RF.AL ESTATE 

FAR&fU' Catalog 1B9 hargaijo-s tViMciin- 
sin in Maine a»d j;outli to Flcrldia malted 
Tree, straut Rejlly *th A'.'C New 

York. For west esast catalog write lli ut 

453^P Ea. flprLiig, Uja An JMCS. Cftllf. 

GOVERNMENT Land SL.0D aere Up. In- 
fnrmallDn all ntatc$ cn-nt^. National 

Tax Service, I DATA MaJeaLic Dldg. , Detraii:. 

47 ACRES. Near White RLve:r. unlifl-r 
pm\ I'd; inmUrv land 4ton. 4[i down. 13 
monthly. Free lhL an-d LLtaratute. Hub- 
hard. 2] S Orouman Bids.. Kansas CLiy, 
Kanx. 

ffE:R Thti Riehlands of l^milclana. Choice 
CUl-L-v«r tkhd aulling at Ian' prices an lib- 
eral terms. DuacrLplLve sent utkjn 

requnst Lnng-K^ll Parm I^end Cocpn.. 
B7Q- R. A Lulu! Bldp. Kiiii.nai Ci ty, Ma 

TWENTY Acre* good land HE OB. SD.05 
down, $5.00 Inun Lilly. E-lLghway frqpt 
tracts ID ocres SLOP 30. $5 ,0H down, $5 00 
irKmLhLy rt W, HLrwnrt, Fla 

GOOD Farm bargains. Washington. 
MmiLiiivJlu. M-nnlana. Idaho, Or-'-gon. 
North DakoU. Dapeh-dabla crops, favor- 
able CLi nia I l l . Write for lltoFttlqTn 
Lists de&crlbliii typLcal rarunj lor tale. 
AprcLfy ntute. ,T, w, Hn v. i [9 Northern 
Faddc Ry.. BE. Paul, Minn. 

CANADIAN TaX Jtule Landn far ji dnLLrir 
an acre and up. Small inonlhty payments. 
Firms, t|mhnr, hunting and foiling- 
■”uhL|'a I:mli::ijL-;. Limited number af piT4::i-- 

ertlrs. Write at once for free IJIUElrated 
bnaktet. Tb-k S5ale SrrfLce, Hatim 4it'J, 12 
Qth'uJj St. W, TotauLa. Canada. 



FAItM MAC1IINKE.Y AND SE.'fT I.IKI-i 



3ltf]Ln Pop-flrfsil tipctwr Of lUtrd. p*rte, 
Buick motor. POr-dKdEL UiiCtOr ujJc. fllari- 
cr, lights. Fulls Fordson eaulRKient. 
Drawings, liLitructloru gl.50. L. LT ZcU 
ICIS, Route 1, Roc^.CuLrt. MiChJiALi. 

TOUITBY AND FARM SUT PLIES 

BROOD Ctslcka rrsrly for big poultry 
-profits. Learn aiEcgassfqL iuanajr4!m^n t 
bLulhixls from America’* leading poultry 
magaUnt, Five renra *i on. nno year 
Ai'-n L. l ; uanLed. Poultr? Tubuuu.. Dujit. 

C-5 5, Mount Mor rla . UL 

LOW FUctnry piicns on |>HUltry «ialp- 
Bsent. Wife fabr-lcs. Free HJO-psse cato- 
_i iK ■ Bussey ten PraduCta. 51t9 Weift 65 Lh 
BtrECt, Chicago. 

PROFITABLE OCCUPATIONS 



ANNOUNCING Nrw Jigme atudj epur^e 
Jn cumm^rCiaJ bakiiiu. Guud fluid. Nfarljf 
■SCDTOSSign -prerof CtHttmon pnhnnt H'diira-. 
Linn suJTl-eient. Bend for free hootLet "'Oq- 

■pOTtlinltlnj! lei the !lj ti [iL r Cnduntr.V and 
teoulrrmenld. National Bakins Inatftute, 
1216 Michigm. W HB, 

PRODUCE At haroc esscnUal pet- food, 
pearly all i>ruflt, aeli by mall; We buy 
iuiplat. dctafla dime. Yooc’. 3Q4 LlndeLi 
BWd.. brw kb-n. N y, 

CO?,fPILE Mailing lists for us. Unlim- 
ited opportunity. -pnrtSciEtur* dime, K 
Sialei 1 . LLbb y. Mont a na. 

INCREASE Innnmn wjlh AbBnrm WOfli 
fLabbLCa! SltOidy |>riinLg, hlaiL rLght! O Lif 
imsiructlon manual tella haw. iTtuatratod 
catalog. v«i3 ^amplei, Ifc. Clay's Farm, 
Spnkane, Waal!. _ _ 

WARTIME Phml Will you aU'e W 
flmt. $43M vl :l make? AfLEihuOns free I 
W uric home. JI.Q07 month ronortod 1^*” 
ceptloniil — fuSltlmeV. KvpeeE surprine! No- 
Uciial, Bui 3240 , Sah Bl- T liflrdin o. Calif. 

MECHANICALLY Tiwlinfad men — Own 
and nptiraLc auneral ap-jillance TEMlr Shthi, 
Cotd&leu!. Ihualratc-d coutvjc atiqu-s yo-u 
hnw. Welding. rc4ris^rqtm:L. motor te- 
polr, ligw to get bu jiLih.m-, etc., all phase* 
coveted. F fui Llteniture. Christy ^-wpnly, 
Dept. 4 14. 3W5 K, Cyntral Ave.. Chicago. 
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POPULAR MECHANICS 






























START KnLltlns but I nets in your own 
home. C-DrupleEc nnad-i|pff only (Jfl&Ll, 
ABIwIie < N>., T5D Grand £[ ., Hrau klya, K. Y, 
RAISE Anpor* rabbits — wpp| tirijiKS 
JS.PU IHUind Purlieu lura fr«, Gilnc fcrtd'js, 
fcflwttrdaVIllO, DllDOLi. 

YOU'LL Like. ftiilvfcriBf Dlnm, labie- 
vtn.ru, jlijjVlIiiu Clllpyed glass nameplates. 

Outht- pclcet, Sprinkle. Fl#tcr K 

285, Marlo n. Indian*; 

110,00 WEEKLY!" Made urowmir mush- 
rooms for US. dued. DuidJnaaEL par- 

ent :J2l582. Prw ipuWA. North AJIlcn-OSn. 

ItiiiF Tome. Toronto. Canad-i 

~ ANGORA WM] Tflbblta DAY, Amcrlm'i 
f?L’ test grnurLELg indiiALTY. Start, DOW. 

Dakom Rabbi try. Onkes. North Dakota, 



HOOKS, J'ERIUDICALS. PICTURES. 
FOSTC.IRDS 



CURRENT CopJ» flj bpsinr™, t:nd? uni! 
■C^ciLpu UdcluL magaxiue.--. Oref 3-50 vtLC - 
r«reat pu Dll call qua tu cJaaesc Irani, List 
wLUi prices Irce. CommcrciaL Engfftyjng 
Fi|b|Khlnp Company, 34C 1 North RLc.ter. 

JfHljajinpoJjfl, Irt dJftnH. _ 

?h\ VfiTKliY, " Wi'KLs rn, drt?q-:lvi!, kekjIII 
love, movie. ptelure, coenies-. bad dated 
imsajincs. Choice diflerept <1.00. 

RpiirtrT'JSi L j'i pL':; L 5DC 1 /Dm.plE-Le year. ID 

diiTtreaiL Enquires fl.DG. -G dLllciont For- 
tunes tl.OD. IQ d.itEfrent National G-ro- 
graphxcy % L -IIU. BuiajiazLnr.n rve-ciL uXijri.':iH 
cljLiipH'.i cuLIkc.. Sp^eiaL daks re-as-onablv 
priced. Catalog 3c. Corey's EiehanEe-. 22 

W Ontario Cbici Lg u, I]]. 

"GREETINGS From M s^inlc, pC-sL ui- 
Csoa, infnrly a LI abates. 5 Tor Ifle Mrs, 
Ferley O Colt™. 1® Frabrr &-L-, B-jx- 

IjngUiO, Vt, 

OUTDATED Ma^ailtlOH 5^ ^lOL’tScn. du- 
iHetUe) — Art s-tudic* — K hj.cbo nsi^l, new 
technical bfiDk.:;. I ISfuu, r li L, rent-ad. *K- 
r] jLi lapLHL i . Culalog JOe (TeEundcdl. 
CJtrmne'4 MafftKlnc Exchange. UU3 Fliat 

Avomif. New York CJlLy . 

MECHANICS Rcfcrmcu btxjk. tut BLA- 
$1.00 pto-tpuld. G. A. KniLdfUl. 

Et.. BrpdL^n. Ta._V 

ART Fielty sirl picture*. NiTi/ 

EerK'^ Complr-En j.i-L LH pacEurcii SL.OU. 
SiLmp]c patxiipi! 25 l. Lmh pL^iure lull 
postcard £Lzo 5 1 ^ sJ 1 .i . Harlem. H-gk 1.0, 

Bbft t -lcn j- K i nw Vqt fc, |>rpt- A-lg. 

A^ir Hopk fnew. us^'d. npl-of-prl-nt. 
riirp) piuinpCl^ supplied £ LiiWtst prlu-L-s: 
Send for fiee bertfaLtt oatal-BHUBsl Old 
Pi OS 's Book Shop. Mid ATce-dift Cou rt. 

PanUac Mich. __ 

BACK H ilti j'b'.T su.fi.UnM., also"' "bikik 

bargaliLL, Hat 10c. M4n*zLnc Mart. Ho&tyn, 



ARTISTIC PnctOirasi-hs. List- ^nmplr, 
rlunr. Farljtrlte-, Hi Nunn EmPLmu, 
Kocba^ N. if. 



OlB BOOKS W ANTE IS 



TV£ Puy up tp £ 5 Dfl 0 each fnr ptd botiks. 
hluo iLtktL caah pilcca for old Pi-anachn!^, 
letters, newspapris a zlvffW at ary bn^k. 
pcbrwil biiuk. Old Bible, leave] baak IIcd- 
tory E almauac. de . that looka worthless 
may br:r.f[ yap ititl. f-][MI ar 15PD in cj.iIi. 
Thsmaidili wanted Srbd J0 l- now lor lat- 
est price list. American Book Mart. Mcr- 
cbanflLsr M-art, tiept. eus, chjeaKU. 

GAUTF- ENTERTAmtitff 

WRITERS I Bund 10c lor "Story Wilt- 
ing Self 'rjiuuht." Wprth sefi ou. fiaminn 
fla.. JZtant- fit. B41 E, ^prlnp, Las A:ll; lIl-, 

MIL " ' 

PLAYS. -Ooerettafl. musical comedies, 
complete 1 3 1 1 r i :-: 1 1" : ■ 3 first i>ar*j. With sOtie 
nroRTams. tone* lace skits, vaudsvillo a^tsi. 
jcioJiuLuii^. dLilJbl&s. rwrltatlanw. Juvehile 
pljiyy unit -KEin*s. uvasIwL rcadlnF.t. cnLci- 
taunra-n L h . make-up acdda. Catalog tree. 
T ti Di:nLF:gn is C? . M WaEojJi, Dept- 
11. ChJcairn. 



magic TniiKH. ruauaEL joker 

NOYILTIKE 



VENTRILOQUISM. S^TctA rrvr^lrd. 
Hctto atudy course. Free parilcylats. 
b'rr'd Mahi;r Schml nf YrnlTaloquism. 1707 
Cugrai h Aynny e. Debr o Jt, Mfemirtfi, 

MAOIO Trinhs. Jokes, novelties — five 
^&Td Luck i-ifCruLs and 1ml He nLainp JH a.v- 
X\m SpudaLcJe&. 537-B So. Dearborn, Chi- 
co^ 

LIT df*TCttM Uih,”ip|jcar IIIOL Lip JlMVe} 

with Matter cigarette VanteheiL il.00 

pcinlpald. Arr.iLy.inc detOlLi frui 1 . §checii t 

flfll Branch. Selleri^me, Fennu. 



DOLLAR Mafic set free with ih win tic 
pamlflB E3C MnRf-:i. HM-F GerFnuiitpwh, 

FbJLtdclphjii. 

HETLi;R In riu|c! i5rn?iaL]cma! iiOM^«ltyl 
25c Cain. Novc-lty lluuii?, 3-541 NOSTIEl 2fl‘tl, 
Omaha. Hebr. 

BE A macidatL Large pmfeulonal 
maalc caialoR-iic oi latest trints 2^c. Itc- 
land, CvtQQ North Chmiborn, Cldeagp. 

HO HE-'K or loon raystErLcn i FauiDiu. 
eoasi lu L-xiantl FroEeiiutfliaal nisirkl 
TrLcItal Joker's noveLtlos? Two hk cau- 
la^ cambln^d In La im?- ULai:'. cdLll Ph! €00 
lllLLfl-traLjOrii! Only 10e. VlOk LawstOU, 

Dept. J3L. Qu ecr.s \4llaa c, N. Y. 

TRICKS You ran dor For pocket, par- 
lor. iro-ffe With cnld». curds, djfarctka. 
Tuptx, balls, tjjiinbli'H appOratitS. Magical 
bouk£. tiluslans. Send 10c for latest inn 
nase calatoff ol Jon tricks. wb:ph tnclddcss 
frre In acEoift pLHrk<t LrJckn. Sind IOC tO- 
A ay. DoofLa^' Ela^LcEand, Bos 274, Dallas. 

Tcsb-i ■ 

HOLLYWOOD Spenall MaKlci»nn but- 
Lci: >.'. ■ L ii I l: p : 1 1 : pho-iil LllafiCn end [.tee 

trick lot 23c. MneLc Hou-ie ot CharLcs. 
Rnx USA Hi:ll\’wand Caljfamla. 

MAOIciAJTs CilaJeif newest irfrta fifle. 
-BterllRi Magic Co-., 3-L5 John K., Detroit. 

Mjch. 

MaOICIaNS' HeaddunTtErx. 3 111 - pure 

caiiLloff. ooefeet. narloT. -otofessionaL tricks, 
asc. KMtcr'c. M-1311 Walnut, Phsladci- 

ahla. 

Frtiiw iitpney m nny crowd. Call naraca 
dE airline i- 7!;. LeLl linapaken iiutrElLi]:;. Pro ■ 
fuBsLoneL course mind readimx. spirit wlLi- 
: ii if. ebc 1 - 1 . Hrpdc rs&n . 341 . 3 »n 

BtrnardiaO. C*Jir._^ 

TRICKS' You can “do. F*eu eacaLoMUiLf. 
Mn Hi craft, Harriahurs 9UUon r Houston. 

Teuft. _ 

Luniimf. icraEejuLona,l maqir 

k^ns you in louch with latesf; tricks. 
To receive maJUnes &eud 25c iar 1042 ml- 
alosr. Holden. 330 w. 42nd St.. Hew Vnrk. 

OLD STAMPS WANTED 



I WILL Pay tlOGi.OD each E or 1^24 1 c 
En-en Franklin :■ limits, rotan - perforated 

eLfcve-i] (up la ^L.-IIOil Oil raf-h linuNEdh 
StmJ oc today lor large lllualruled ; i : 1 d i : t 
P howmg- amnrtnE prices paid. Vernon 
Bakr r. I SS-PM). Elyria. Qhso. 

STAMP COLLECTING 



SENSATIONAL! Sir brauHful alant- 
Ri££ dJamotld iihaped Starnim Lram Tnnnu 
Tuva. Also six rare Katlpujatn iFhlLlp- 

pini FtrvaluLiaiLary pavi rui:ir:LC i ntaiap^ 
eat-iik-^InK S L .20 and HO-iinV 12.50 Uiktied 
iilalnK KLajnp, OjiI^ I fir to new customers 
Baiki'i, BOK i43M. SacL FrartCaHni, C'aLlC 
WOW! 1 141.001 Wbrlh al fun tux gnly 

3 Del 5110 lorurn htamiH. nnsoyted eud 
unpLckn-d (anaslly gn biU gf paper! Just 
ax TrCeJved froia I lit- d unt il kdaouldaui aind 
oihcr tgarces Afrrc-n. So. AntcTlea. Aus- 
1 Talin, GbLiia Pi’ll Upfutik, Dutch ludiiM. 
uijU other otmLiLikB are rsprsaetiled. Iu- 
chides a few roTnmr-rnoTatjvcs. auinolli, 
aind iL;inipK caEaloteini up i-a 23c ur marc 
eachr The big rest peeka|e or tun hi 
s raanpdpcp.^ imcf you aught imd som-dhlnif 
really valuiLbLi- 1 PrlCr exily ICIl la THLuOua 
ei'iPTOval opnlitknLsl Money hack il not 
dcilghilcd. UJinLrsIgwn Blamn Go.. DcpE. 

Wo. 22. Jscne^town, E Tew York. 

FREE — World's only aeEajfCuihU lEJfht- 
slded'i stamp and royal vl*lt set oomnlute 
to approval applLcants Gbnrles Glaavn- 
LaPcE, frD6 N-Orllj HUJtipLim 1 t>jk Park. III. 
Sufi UNITED Elates Tor Itit! 5llfS U.S.A 

— alwalirt^Jy nnplckf -.1 sinrt LUMfirtiHl— I u-vl 

as received Irma enurcla missions. Many 
yaLrletlH-, xndudanE rDnirruHTinrarivr:: ah- 

tikaLis r lih.'li vaLuK. up to S5.no dehoruJiia- 
tianl Price acily lilc to approval apph- 
vahlsl Moaty back il aul drlLKhEjed. SWAli 
SI n rup Ctf , . l?cpt. fiHFf. DltnkLTk. N Y, 
""etc FOR Wotlisns! Scsrce set ol lour 
Riiulan s'lLii-.ps ra Lakip.xjp Kir plus. KLaat. 
HhiiL raced bargaLn U^L^. All ahaoEutelyr 
free for the narr-r^ of three Erlruds who 
COHecI aLUiaipu. FrEdii-rick A- F’iLIn. Prarrt- 
inphsm, MsesachatiLtiii. 

M DIFFERENT □uaTCJUSU ,J tiCLud 1 1 1 >; 
OiLL-UaJ bud uirpor.L life. Ap^rnval.^. K. F. 

John son. B-os 267, Murgan H ILI, ChllE. 

FINE Asvprgv-ats K freshly mounted Fast, 
personal utrvLer. Ts-U nil! whaL cnii'Ltri i-m 
vgu prefer and I'll tend their .I'ampK. 
Skijaner, 2i J East Oeean, Long Beach, 
CaLLC. 



UNITED ajnprgvats rompfete cov- 

erage, hue HtusLILy, atcraeuve prices. Sem- 
inole Staippg, RcJt 45C, Coconul Orova, 
F^rMa. 



JITCeOSLAVEA Charity complete 

B23-5, Sc, - WaltL uppruvals LUnmp [.aL&rE- 
ecrA Surclcu. Bos 325. DepL "M, ' Church 
BtiSiiL- Annex. New York. 

NEW 1EH2 Bartain packet — Over 1M 
diftcrcnt stamps: Includes stranse ^myi- 
tery si amp' 1 now prdhibiteri in United 
Scat™ mull.: stamps yeoi'tl trc^nrE Injm 
Aserbaijah, Georgia. Tratiaeautaata. ete, 
CompLele packet lor only 5c io ^ppruval 
apphounts Cactus Jr. Approvals. Box 

Iln fl -M. Tu-t^u i i . Axtao pa. 

INVESTMENT Itt Elacastd bi*jr divided 
Laan-AmciJcan appiovals and klEt 
airmftili:. dime. Ltitin-Amcrlcan, Bo-x 93. 

H ayward, LalJE. 

Sun i sj h LJ 1 5 N Dr CJ 5, lOr. A-ppravah. 

Bus 324, yEiddle-bui u, MaAa, 

UNPICKED! IDO U, S. rewanuts on doc- 
uments- — 10c! ilOil— 50c.} YanvooThlfl, 

Hyndman. Penna . _ 

FREE! Ten cominemoFKtivra wdh fur- 
rl^u apprgvats, l-uca?. Five Biaadwiiy, 
HgW Yurk- 

FREE Grab bag frith a^pruvabi. Stamp, 

Bo>; ~ , . Audubon If . JL 

SENSATIONAL C^adbltlAlidn Oiler I B i g 
rocket dlEtercnl inoluttmn locland. 

Ma^chiLkua, Ei/.iadur lAPierlcan flut- Lel 
lull colors!. Dam-Jii: aUnuills. eauimrmo- 
ratlvrt, trlkruflfl ulacnp, $4 United Slatpi; 
framnlete sut Util ted SLales- luleeraohs, osl- 
ploR?nii JlK Packet British CoSonies. in- 
cluding G '.v aiilDr ! I vdi-ralud. Burma < n<-w 
run n ltv i in bile o ond eoronaiLona. Scarce 
Fur EumC?tei republic enlaloitlnff Me. Blif 
ilhir-.trat.cd lists of mln-r biiTix.im.-: Tpial 

taLalug price n\-er S3.(J(}! All to? ORlV 5c C* 
approval applicant*! World-Wide Biamp 
Ccjuuativ. Department fiOG-N. Caoiden, 

N^-y York. 

FREE Park it and punt alirmai] ^i-l ap- 
p I u vils. Bridge r. N i-ty Wl P flior. 1 1 1 1 ritaK 
WATERMARK Di-trctor. pejJoraileE 
Katigc. tpco. Apiiya^Ala. tNyrter. Ba-x 
IfliEn, Duincan. O kla 
JUYEWILIC&— Free st^iuiia lor details 
send Su b-euiii p. CiLrnrron Stamp Co.. 1455 
CamcTon C-oari^AiLaniu. Oa _ 

LUO DIFFERENT iiritish Colonics— 
B i amps Iron^ die 1 -j-jl- uuniers dc ibr world 

-Sp^ial — mo to approval applicants, 

Ql!lu:al Si am p Co.. Ffi’iTUrwn. N-_J. 

WHOLESALE Bujiplorjur.^ to' duAlcwn 
lor 10c postage, llundredx; a; bargains 
Gi owman a tamps. 103 W«c 42nd. Nn- 
York. 

BRITISH Colonial mint Appiovalal'LjhLa 
free! Joseph WegreH,-n. 104-ifP. C7tJ] DTiyc. 
Fbreat Hills. N. Y. 

FREE. Beaus LFul packet BrlLbh CnJaxtL- 

bls frJLJs nlrmasls. CSC. r onL7 10c aiLh 
:,!i-|-rovri[fi. Eila'LH SSiiiiLUH J- <ixl:i -El- W_>, 

NEW Zealand — 20 different, 4c. Approv- 
als Ctcwth iEjLcnpK. KliraOe-th. Fasa- 
dena. California. 

15 BETS l&e. .ti, stAinp Company, D 

EIIjl'- 1 - Lvid Bled . Y’uik. I'c-nj^q. 



h 5 UlM-'fcRFMT Latin AmerLca— Sc. 
KbrlheaHl Boa tliSl-fl. Kanjaa i7||-y. Mil. 

VICTORY Packet Erse — Iticludt-s ytaoipn 
franx TaxiganiLka, Rgrnco. animal, scarce 
bobylie-ad. COroUdLiuik, turly Vicrtauan. 
iiirmail, map stamps, with big catalogdi. — 
jiLL Erce— & celi 3 5c fgi puatage Cray Stamp 
Company, Dtp '.. PM . TOiuelLO. Lianadn. 

ill DIFFERENT BtampE. Lncludas maps, 
dhipa, 1r:UJLglu. aLr maiU. 5-c vzih approv- 
al 1 . F ThraoJi er. Mac^dan, H. Y. 

sCaHc-E He-il Llsta. approvals — 3 c. 
MntLChester Sluinp Cnrapany, MapphcfitCT, 

Con nee' I c if 

m EUFFERBHT Urmed SWitCi— 10 c. 
Apptdl'iib. ULtchf^, : I -I H I ] North Krrl-rr, 

Chicago. 

75 c DISCOUNT Appfftvali. FU*t 
ptFiinjvs, No Junk. EI-edoEE. □ reens-hurt- 
FuJisia. 



FREE Fromm m 1o apprbial appljcunta 
nendir-g 2 r E. Gerlckc. Box 334 . Gnrs : 
t2l. Tndfna . 



2a mlXlcO Ar. with Approval^ i.ifl up 
Ju:uab Babuaci St. Joseph, Mlclk. 



UEYCHEt-LER, NeJd. CRvmani. Man- 
ChukilD, BriiiLua, Turks Cake?., BrlM^p-h 
Borom-ons CCannitralAntn. EvervthLn* 3c 
with npnrcvaJ?. Vikjug 12(1- £ ChnLo-u Sr. „ 
Brooklyn. N Y. 



GOYA Nudes 4 2 Vrt.) 5c. Appravalr; 
M.llthlSCT. 1734 AbhO.1t, FillshUrgh. rfurta. 



125 DIFFERENT U S caminrmara- 
ttTHk etc.. tcT 35e. ate^r. Feoto n^. III. 



THICK Packet r.tanLpM With odd Gbapca 
JOc. Approvals, Kc Herman. E-.R.10. Sta. 
M, Bfli Csncinnij.lL,. Ohio. 
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U, s. Accum ii LiL'LDn:-; . J^L-ISt?. BLg 
variety U’-a'i-ult'i i llid C OLOFS. pfTf OSrii - 

Nans. walcrmRTfe.5 Sfltt— ll, W. iH£l Frcsi- 
dentlals puLsr tuittirr denammotLgn* In* 
eluding duller :-03l -fl.QQ 590 CDinmcmu- 
ratlv-es i5 varJalLea high derkntiJnatioti 
bl^cntKnnsiAls, series. Ennigus A-m-rUc-anA 
509— 51 .U 1 ). Corey h lliphanfle, ^ W. On- 

UtLu se., Chicago, I]] 

UNITED States p n ll 1 - catalogue. tiicr- 
□nn? packet- 5 cents. Approv-ok. GobrecLit, 
Ajid ecsan , JgLl ct. Ilf . 

LOWEST United states Htajtii? prices. 
Fm J LL^blt 1 tiled ta-LatuR-qci, Cr^vc-jp , 

her buck. ppnn,&. 

FREE unnefl StaLea LJki^tj-ntfld cauLve. 
MlYIilcl. Sli5 ■ & ft ye,, N, Y. 

NETHERLANDS k Dine rent, MUicivi 
t rLu.EJ.grLL- I Dc. AypruvaLs. Hermes Stumps. 

Bos 27a, Hempstead. N Y, 

EKI FREE KU'augchuTviLri ftO, Allium 3c, 

Bij]1sETd. 1 3 Wl ElU-f Hi]], Mhjj. 

WTK Fite itttfcrts*— Fudnitlng contest 
— Kver? approval applicant wJlui — N u abll-. 
gallons - fry y<mr rvT?i IJ tv Mutual SI amp 
SCU'Jee, FfrllbWji,, California, 

100 DIFFEREN I H^iiUEul Hvr;gn ,V 
Approvals. GutcLic. 212a Garfhi-d. Min- 

nniptjLla, 

WO WORLD WLdfr 159. ArttiUV UunUa! 
KC9_JJicf-Unr. H o|S|k%V-'i. 

fla DIPFEHeKT <■ 5. i tnclwiln* com- 

nit moiarlvus. jjiuhllK Hit. N^ ■noiavuLi. 

ScjdcnbPTff. BjlthJb. Mich. 

20 DUTCH Indies I Ol. w Luos tfiu^Nna 
aKPru-.mLs. CTPimiWEl, ITT Haron. BFObH- 

!L*, H. Y__ 

FENNY ApproVilb that plriLne. HcKsl 1 , 
l2b h. Hobbins. Covington. Kv. 

3 BEAUTIFUL LLberia a-mclal niealara" 
10c wJLh uppenrats, Cnlknlars' Stacn^iH , 

BQK 40B3. W e»' Orleans. 

UNITED StriLiih llli ;! tu-nagci approval* 
■sent an request. Carl C. KLtifl, as WLude- 

mere Ht . gprlng Aftd. 

KMtJEtY Mountain nbe^L With 10 bra-u- 
[| [’j L CdcmneniuraUvn, approvals St. 
Stamp shop. BO? Holland B5dg., St. Louis, 

Ma 

WEEKLY Htamp nnntraiint, th | rt-R^-n 
wlo, 10c. SLanip Journal, KaluidfcJDU, 

^icn.^ __ 

UNITED SUUea, Bard to *at. jet ln- 

L'Sj ■ ■“L1IIJ l‘B AMLbktpD Jil VIJ.V ippr-Ol.'Ml !hvj!i'i 
3 hQII vurjicE I mm 333 j;'Dck. tiui j L t l i 1 r 1 1 Slanip 
CO.. B un 70- M. Mlucii). FlI L 

THItEE Ml nt seta H Appro™ia. Tur- 

prr. ill fi nanc'd. AE.Ln.nLa, Gn _ 

S DARREIN Ilf I Ciitc BrLtlall CnlOuV|. 
ran ter, ft32H WoodEand St LoaLs. 

It iSRINOB DO DLUercUt lopelga inua 
surprise act. bomi* •pproials, n.inn. h-dx 
: uiR. Reiynl Oak. MidiiRan. 

PHILIPPINES -n EkfUerefll LtitEudLtlg 
OlctaiJals-. 10 ceuta wLeh approvnlA. k^i:- 
df-LL. 303$ llarTlcIS Avf., tLt;rj 2 iuQpi*Ua, 

Minn. ^ 

U. ;-i StuiDixi on ungjovaJ — Stock. ?5 r 

compl ete. B ck 4Bfl. MlnneopglEs. 

YOUR PackL-' toa dESroTedt AtflmiM 5c, 
Approi'ftla, SLacnipH, En^L-uWOOd, 

CpLorjLdD. 

NEW Wli> i u ^jLchange duplIcaVK 1 iFs, 1 - 
came a PRitielpant ,sf pur ExcliajaiiL* CJt- 
c I- and Vnu. can m^IulL Luh lively :JL lic-ina 
Wilhwai niOFiey Emm ^tanspn s^nt ta yuu 
hy frllna- parLlcIpantJC. Nu dues. Write 
now lor tree LnromiatLon XlVl I-ibnity 
^tJLmp >: KcztLii ei if ,■ GircLu, Utl Elik' 92nd Bl. r 

New Ycrt. 

JM DIFFERENT 7SC] AWE 5Qn; lawi. 
Cl. ai: 3S1W1. 43,50, Frnd Oukcd. S3Q TBlti 
Si,, Br unklVj]. 

FREE Stampg Lo caSlfCtpr^ — Uni Led 
SliL'i!!i JnLerzLU.1 rtiVeniiL'ii On ulLcLiulL dC<- 

II menu, LrictudLUtf 4fc-l3-U-fA-Sia -Uiimpn 

C lu* 4Q 13 ilri l iIlKS’.nfcLi'd U. S. price — Cheek 
.-■I lu U. S. appiaval np^dleanu. Enclose 
JHKtgge Mrtrnnnlltan Hliimiia, Bupt, P, 

J&R Brnudway, NnW York City. 

9H AZ [ L. la dtJT-nr^nE, Ilk;. AppTnvaLi, 
FiekurJug. Bok 764 S M. K ana-flj City, Mo. 

HW0 MIXED 15c: Genuine Saiont- 15c: 
Hamlnirg 35c. A^in. Tiha B0D9 t fCausas. 
Clr.y, hlimaurl. 

F03ITIYELY ar«Re*.r, tree oJTcr— Latent 
BCOtfs Cnternntlfmn.1 :=■ L ail n Lamp albLim 
— covtflti* tJitLre la'orld. rajitalos as.OOO 
Illustrated, drscrlptivc *par^-; scntFp ilhz 
stnncfriE'd %'2 Tim ca.LalogiiM' " PhiLatcSy'a En 
t^opedEa'' — iMolutely free tn applJcaut-a 
lar Sornjgn approvala oecomlng customm- 

Hj rfru i n J-i Lam P_Bi:rvJci^_ L nd i-p. Cal LfryrtLla. 

COMPLETE Bel al U. 3. tuLUonal parka 
only lie to approval applicants. H. 

l-'UL-i-nn. Priiminanam, Milm. 



A REaL Darealn Specially prepared 
packet containing 15? dNIihn-nt SnrriKn 
and i,ia dltlerrnt U. S. stauj]^. catalug 
vaJur about S5 fld: pnmphlet which tetli 
you "SI'Jiv In Matr- Ynu r SLjciu Colkr- 
i.on Fnipcrly 1 ' and largg hart* In hid.-. aLL 
inr nnly p&rtpald quiien cii7 Stamp 
Co , itiKjan 3t, ALMi Rnce 3t . UinciPnall, 
Ohi o. 

EAD UNITED StALris LI'Jl Wliltl appruvaLv 
WaJk nr, Pi L :i tl Jf. wnlianw. Fort la nd. Ore. 

anon wo&i.nwiDF; FaeUkt tl. U 3. 
Cure I Eli packets IQc, GrUst. 40S) Dali. DBV- 
fnpopt. loaa. 

40.DH0 VARIETIES Fdrdgn Klacdpn 
available on approvals l+c up. Reprcsenta- 

LLvc :<i' lec Linn 4in rt’cpi.enL. A rtu I L:i nnly, 
F Krl W 111 a I am p Cam I m . Vi nelfliVd r N. J. 
_ TEN Craiy-iLULped aLuinpii 3c will: ap- 
prov e I a. Knopp. Bos 1331. Bristol, Cullli. 

2? DIFFERENT LatjJe IT. S. euiilPliuiiu- 
raLqv^s and IHJ dlftcrent British ColanLea 
Tor "Sr pus Luge, ta n.pnrnrn| appUeinU 
FaLbt stamp Cu. S^ybnld UuLtdlnR. Msami. 
Florida. 

BEST Ode evn t aplrrnh-al* In AmcrlCi, 

El vi ll BtaoloLi. NJamte. Cumrt a 

hwo MIXED IP. S.! -old and now. 

Wealherby. Ara lierat , Oh io. 

FREE I Ccinpietp "United Slates'' 
Stamp catalog n'lth l.lNIO illiutlrallnn.-: ! 
NarFlH * Co.. 137 Transit BuJJdltitf, Etih- 
tQh , Maaa. 

FREE. UnmarehabLe world collection 
DCJiiLaLnlnj: deslmblie 13 rl t V-li nn-nni-il nnnb- 
nvcm^r^rivL 1 Li-aiui 1 cami^Luie. Valuabiie 
South American set esnloulnjr calortul 

3 jiL* i j j Ji I Td'iUiiiciiK. Ii-L* caltir^d pirtoTisI in- 

s'ie Erom mysterious JndLan Oc™n island 
Rampant linn ol Bohemia Luye. plu.% LOO 
dJ ffrteni ±L&.mp* many Eroin KdhJugatKd 
Enrnpi'jn cnuntTSM. 7 to npsuoval 
apphcuLy. Friendly Filaieb^LK, E-dx 4l2flP, 
Ph i ladelph lft. F enna 

WORLD'S Smallest ■Jrmn.Li-- diamond 
and tnaiLgEe atampB. freu sLamp n:uka- 
xane. aUo mapiiftrr to s-tudi - your stampd. 
¥rLth large LuL-ucClDim df aLampi Emm 
sca rce counlrlH. A. bar sain. 5e rRh ap- 
prpvnh, tlnpltfll .yUmps. Dept. *. Little 
Eoek, ArkaL iajia. 

au DtFF Mint Off a. V| aororiatLon p^t nr 
alamiu plus cearce Cayman la., Leen-ard 
1 a.. Turlcs and Caicos, ete. 3c to ap^roTfiL 
snvjea anplhan^. Tallin Skidip A? Cult, 
On.. Spcmiftlcld ^3Q. Mokb-. 



SEMI-FOSTAL.'t, Thr hard to #rrt 
HtaiupA. 25 dltTereut, including arLsi 5e 
Kith anpiavnlH, Li' man., W Nk^au Street. 
New York. 



DO A-SJA lOn. Big fid' ;■ dl3cuiint appruv- 
aLs. _CoverU. 39 Htet a St.. Koch eaten W.L 



UFKOIaL AtFmaJhi— 23 diilcmEit. Inctud- 
Lni zeppeELn. trlanalrn. LatLn- America. 
Tic, -with approvals.. Cap Linrnlni Stamp 
Cd., Dri? r Q SiUldV Hook. Conn. 



fl.m (CAT. PrLcel Eer tc! Twp psHlt 
U.S.A., cai 30e: H 'queer countries* uaekei 
i Djibouti. Manchuria, t tc.l: scares ant 

Hu^In,, cal "5c Everything Jar mily nne 
cetLt to appraval a^nLLcanta! Oarculau 
giamp company Eini ^im. c*laU. M^inv-. 

SMOKY Mountain eommcrDaratEve sheet. 
Kargeat U. S. siamp lamed, end 3a u S 
incjRLdLnE cojniTLi'mOra Lives, airmail, rev- 
anuea. -etc Cnlaiogs 7&o— Ta inprovai ap- 

B lluandi tai 3c. Durhun Stamp Unnspany. 

Iffut a ler. 

WILL ROgEta attd U. S. Hag — Panama 
showing hl OLd Olorv"' In natural colors, 
and Ntcargaua ItagL-r^; dJaniPLict and ItL- 
angle stomn. North Mongolia diamond 
(wnrtd'D Suigestl, Pape Pdiu “deace" 
ataitin. olave coEotiy, genuine Far Eastern 
iLriiiibtic, Thailand, AnLlpodL's, ,L pupueL" 
ecrtihLry, unlmala, aimaLLs. etc., ah 5c 
with apruov-aU. Relmont gtamp Co.. Dcp-l. 
ll Washington. D. C. 

CANAL JVmr Funama Canal eammrm- 
□ralLvu ami Ecuador Willi EJ S. Aag m 
natural colors, also "buttElght" stamp. 
■Uhlnjc.te ''■miLdget, 11 giant dlaia-und 
"Christ" triangle, “earthquake" airmal]- 
Mazamblgur-, Mncacao, Ex- Nazi cnlnny, 
.^tarapM ShOWLiLg gLtaUa, Ru.val Air Fu-ifu 
pilot. c(c.— all 5c with approFtli. Potomac 
St n m p On , D e pt. 1. W ashington. V c 
FREE! Comphti Ctnada. royal vlAlt. 
with appr.jvn.iE, Chester, Boa 5A5-P. 
Utka. N. Y. 



flOUTR American— IflO differs dt 10c— 

wiLji anprovaln L]jvb, g=ILlvrr tj.kr Ind. 



STAMF Dealers, youi ad here wltl bring 
Waxdcrful retktrUn. A,ik inn !i:r □rtxil'. 
F. W. Johnson. Manager. Claaslfled Adver- 
LiSing. Pauular MrrhgnitK ?AagazLa.n. 200 

E. Ontario Bt.. cuieago. 



GIANT PACkpL 1211 all dlderent from 
Africa. South AinericiL. 3cutb 9 e& Island*. 
Lie. lnvLud.:-; Nicaragua alrmalL. ItvO 
scarce unuEed United SLam c-aUloglrur 
S0 l. triangle arid animal HtarcuJa- many 
others. Also incltiides fine collection 25- 
diilerjint Brltislt COlOELlaa— CharkurL J.k- 
matca. Johore. etc and Untied: Static it 
and li hLgh valu-ss. Tntal catalog once 
over it.QG! Every thing EOT OfllV 5 c La ap- 
pravaj appllunul Mystic Stamp Com- 
panv, DrparLnmiit Ub-A. Camdeti. New 

,YprlE. 

ij END Postage IOt Erne united BtatM 
once JLjL BLocley DLbhOU^. 38 T Fork 

Ttdw New York. 

RAN ADA 1iEH> Djffe-h-nL L^c — apppov-all 
all coumrLSi. Llsu, Victoria stamp Cn., 

Lnnrinp. I Canada. 

PkNHY ArmroyalB. itLat satisfy Non 
□ ronlitfCK, Br .1 D4^1-P. Fhlladrlphla, 

Fr-nna. 

SKFpElrEN And 2-1 LLmiaJk with ap- 
UPOeala. I'aHrB. Fordiiam SUitidn, New 
Yark. 



IOIN3. TOKENS. CURRENCY 



OLD Money Wanted, Wl|| nay tlOtQD 
far 1 H-.ifl dime. H niLnt. t&D.tiO fer 39 IS LLb- 
ertv head nlckrl £unt bLiffaloJ. Bis orems- 
il nLp Ei-v Id lor I'LL raie etdlia. Send. 4c for 
lank ccLel Iclder. May mean h'i'.kli urnfft 
Lo you. Numlimatlc Co., DnpL 2a, Fnrt 
W-j i Lh. T«u. 

WE- Buy [ndLacL cen.cs, Lincoln cents, 
clri moiujy, Highest caali pnaix ii^ni 
30c Loday Inr new L-Jfl'i cnULOffOe DE nrl«a 
wu |Hiy for all wanted U, h. coins. Amcr- 
Jcan Rare Com CO., Deut. 1, Tranaucirat- 
Llrln Elld g. , C hicago. __ 

OLD MexLcmn cmn arid List. Uk'. BOX 
514 BetiVH le, Ten an 

SIX DtUe-rcnt" COLtcv 10c. Oddclion. ]J-:ix 
44, Overland. Bt. LouIa . Mo . 

LA ROE Copper cents lco years eld 25e, 
5 diilnr^pt 51.011. 10 dLJTnrent Indians. S-Ve, 
3 IMI iLML-rr rd $2 Oil Ifl diiTerent Lincoln^ 
Bam Francisco mint Ke. 2S dJlTerent T5c, 
Large value boot bUc s JHt 3c Cold Bhap, 
Qua IT, Alameda, Da lLfprnia. __ 

BAROAiNgr United Stat^ ecsns *11 

dlffcicnL daLen 3 liali ccnU jl MU; 1? 

Lurgu cents S 1 . C-3 ; 30 Indian head cents 
II.UO" T copper nleHcl centa fi.wi: 7 two 
cent pieces 11.0?; 9 3c pLeccs $1.00; 7 hull 
d.Lmi'J! SB. IIU; I cjiffcri'nl CDmoiemoraLLVe 
hfiLT dol'afs S3.W. Worthy Coin Corp., S3 

Oomhlll. Hreilpn, Mam. 

COIN Card collector's our nrl-ee 11* t I* 
fesv. WcLLe lSo nna n 1 k . 1229 Main, Kaiifi&S 
City, MlflAOUrt. 

COMMEMOI4.VMVB I'ihfl, Cdllirallla. 
Limulu. StarH'-MuoniaLiL. Long-Island. 
Clev-eland: H I>n na-ch. LaraL 1 - KIluaLtatVd 

catalague 25e. Noruian Shultx. Balt t-*.ke. 
Utah. 

TOP Prices paid lor rare Lincoln and 
ln.d-n.nh rail pirnmer.. Also derlain o’biT 
AnLtiiturL .1 ud fOfelgEi CQLLi. ECgLlL tOdAV 

to accurmilato -r«i| money which you bn- 
jlrvr mlghl be valuable. Send 19c EOi COCO- 
3 >lv.u biayhu! eatAlog aUowmg nrice^. I pay, 
ALlan_ Appyfj . H cdal la. mi mpuv l . 

GET Frdht and plcasdru id ‘COltect.lDC Odd 
co-ins. 8rnd lOe Eor &e-nngc illustratrd 
com catalog. You'll be cLeELgtUSd a'itll Ik. 
Bem.1 for It row Hi. Mgir Hrh3. 37n idchl 
Buildlnc. Fail Worili. Tejtus. Lflrawt rare 
ocin e^tablLshnicnt in U. Established 
42 femn. _ _ 

FHF.EI t’dr^lRn rotn bank ante and lArge 
CH> p«eo Illustrated ootn catmagur ta up- 
□ re vu I service apolccanLa. tSeod 5c nost- 
age. Takham Ceinco. Bnringtie’l-d-l£5, 
Mam, 

I MAY H * rif Just the sparre 17. ft. OUtt 
you want. 3c nd nu ELbl. "Meet rue br 
ma:3." r willlajp. h. ItrnwPFlhy. Watervlllf. 
MaHw. 

PRICE List of U. fi. Hiliks r bLlls and bd- 
lectors ' accessorlrs IBc. 7n Illustration*. 
3590 quota tlaas. Jacmts Randall, 341 Boulh 
Dearborn. ChlcAiro 



10 INDIAN Head cvtLta, dlfTcrenk dates, 
ako pilcelistfl 33o. Echultr, Rich- 

wood. Cincinnati . Ohio. 



IlftimiES AND COLLECTIONS 



BEAUTIFUL Jewelry stone* removed 
lion FL5IP. rbc. '^IKI oxinctcd i£L.tlLJi. 
tj-ge^g, Dnx 52 5, C hicago. IB. 

MATCH Hobby "Hldietln pr mflmbflr.sisjp 
blan k, fttarap Hoi 1 l 3 1, RwJlA s tef, N. Y. 

BEAUTIFUL Aiiorted Irwelrv Atom?*. 
inuu'J 200 for 13. IML ppsEnaid- Moc-m. 951 
South &tadc. Chlcaflo. 
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POPULAR MECHANICS 



EXCHANGE Your du^Llcult niiiupfl, 
inat-.'ih ruvra, etc. With OOllectora eV6P7-» 
where. List, swaoo era. dune. ^MeniLoa 
hobby, i freem an . Di»t 2]Qd. Dmrm, CuL o, 
UNUSED Boat Tnktch covers, iDO ill 
dLiFflTCnt *1- <HJ Frne Ihfc. Churl a. 1 ; EduL 

man. L3 L 1C Bo at ft4. Cleveland. Chip. 

TWENTY DiJT-nrEtiL 'rtctUa p|Uk|& friSl- 
pal-d £L. Art GLo'ruf, Ba n Dim aa, Cm1I[ . 

HQBHY Bool;!:— Lfttwt title* — Harffuln 
caLalmc tree. FopUlai Mechanics. (133 
Bt. Glair. Chicago 

CAMEBAS* PJJOTO SUPPLIES 

CAMERAS Bought,, sold. exchanged. 
SttFRUJTiR in new. m-ind. triMl^-ln*. d-nm-* 
0ti.iLraC.0r3i, r.r. l. Candil tatiLUTa With 
BullL-ln flaa-h 3d? a* il S5. Leleus. Con- 
la*. Ormflcx. rr-Ci*.-U? OUtftti, Ota , at Elko 
: : ll v i □ j k : i - Hundird-n r-L rn.hi.rr; Ea ctLHVie 

from. Batgalsi list- tree! Pawell'B, 155 W. 
Randolph. El., Ch i cago. 

35MM.' Bulk flLoU 35 'ii. Eastman p'iub 

X fl £HH ELrlciadrd nartrLdffpr; -A far 5E.II0 
jjur.Lpaid. Oidui now. Pacific Coo^c FLLul 
C o.. 15D6 Kl Sierra Bonita, HoIIyipomL 
Gw LIE. 

CAMKEtAy And Mpppjj-ns, Free IlhcstriLl- 
ud CLLtatDK llK-UllR L!V'„T j [Jj I HR |JJLU[4J j£ T .1 Ijtl I L 

— attll and movie cant eras-, film s. Lances, 

motcrs. supplies -at treinesL- 
d l !L H . savings. I Li ndtK £.-■ uf baT Maine. AH 

guaranteed. We take your old camera or 
equipment in trade, Wme how f«r v&itp 
IruK omiy of our turweiL JcLcneY-iiivLiiB bar- 
gain book — Jiwit out? Limited ciSLUen. 
Hurry I CmUal Up-morn Ce . (Piinti^raulL- 
Jc Headquarters £loce lSB2i, 230 3. Wa- 
baih Ave.. Dept. C-LfE. Chicago. Shlmra- 
BA3S Bay*: Astounding buy. cxtliiPive 
hr-rn, lutes' Arpn.; OH with raupli'cl range 
finder, aytiebtrt nasls, 50 mm. F:3.5 :ens. 
also 15 mm. Bautch & Lorob telephoto 
F:L £ :i I.” i> coriph'rij U» rajiRi 1 finder. $£3,511 
value: price $GD. 5D-. uneoisdJHoiiBiEy guar- 
aniccd. ContiLde Eycrcadv cose, li.75„ 
V P, Ibaaep P:l □ Lhju;, PracLLdr 

BlititLer, L'ii; vahiK at siS.75. Bend lor 

vr.isrs qi-eK wIsjIi; Llli'v nrc avrvdoN- WriV 
fuj qiintnllorv: ji rid advl^J! tvJjaL yau have 
to trad*. Wl- phy CELiti lui good cameras, 
lenses. bLinKulara. Don't trade nntlt you 
writ^ HrLrc CtmnH Oaniji-jiny, DupL. AO, 
J75 W. MadJaa:s &L., CtlLeaid. 



OAMiik^A kepaLnnR. U r:'l J-nT^Js mndr tp 
order. ahtiUers- reulHd. Bellows mode to 
fit ■!! *tundnrd cameras ■ United Ounarr* 
Co.. Inc., A- 1 51 5 BelmatiL, C hle anQ. 

HAVE You a camera? -Send ten cents 

far recent number of OUT klK m-BHP-KLllC. 
adorltig I'lOW to make bcLte-r ulcLUnia and 
tf&rn lEionpy, American FHotOgranlir. 11D 
Camera Hdu^u UciREiin Mh.m. 



SOLAR EnLatgrta fnr price wiELiujiK 
print:; aimiihj pertomianjee. EjflarKlifg 
tieatlse Ireu. A-.k ynur di'Ji|er B Amrrlca-n 
jnado by Bmfce fit Jamas , CHicaao, IlLjjQLi. 

MAKE Kidney in pdiqtnRr aptiy. Loam 
quietly at nome. Easy pLatl. Pr^vLuas tit. 
perience unnec^sari- Common Softool ed- 
u-eanon suillciEtiL Bnnklei and require* 
insnEfl i reo. American BchMl of runic*- 
rtiphy, 33] 5 MichLRim, Dr pt :mh”. chleagp. 

OIL Color Ins photograplia a la^cInEtinK 
hnbby m pTofli&ble bu^Lnesfl. Learn at 
iLQDte. Ets-y n:mptlftcd method. Hievlou* 
CKpertETiCe linClKe4is^laTi , . R^nd far (re? Ln- 
furmatLon jmd reoiLlre meHls. Nar.li>na] Ars; 
Bcllual, 3 315 Michigan. Dept. 3411. GhJ- 

CflrgO. 

SPEED-O-OOPY Groundfllass- focusing 
attachment for LeLca. Gnntax, Ar^un 0-5 
and c-3 send for literature. D. Faitt 
Sbllll r DGpL. PM- 3, 210 Sn, Union. ATC.. 
Lqa AnaelcF. CalJTarnjfl. 



FIIOTO finishing 



EnrERY Flcturf! an enlarg-omentl S 
^parXLIna deekle-edge enlar^menm i uid 
jail dcvflnped 26a own; 116 Blse 01 Bmflll- 
ori enlarj^d l-rprinix 3c. Enliirce Phnlo, 
Boa 19L, DuifL m, Breton, tilass. 

ULTRA Modern 2-tone Ata? leauierelle 
franien. While they Lost, your lavoiSte 
VWgatLve l ilia r-K I'd LO 4xC and framaej, 
Sor— 2 for i3c or 5 kT. 15c — Z for tl.Ofl. 
Swperlnr Flrdnhrrs. Monroo. Wisconsin. 



RfTFRlNTS 20 For 250, 50 lor 50c. 

Qureis City Sarvicc Hept. fl. Bos 7. WL- 
offlj,ra ,aquar e_Btabloii r Buffmlo, H, Y_ 

TTtEE— Popular MEcLanlcs ruadet&i 
YdUr fl-tat riJ] d :?vel Di>i:d nnd printed JiOO 
with srpar^lln? Ldtetone prill la pl-jj- fire 
HuLLjfWixid rnLaraeificht coupon ^brt Laaitl- 
ortono photo allidbi all true with thin nd 
fioc fpr return m ailing aiypreolaiedt. 
Nu-ArL S'Lidiu.-;, Depl. Dcs MoLnes. 

IOlFft. 



READY-TO-FRAME EiHanreraenta. 5c t 
Hand colored, 2th:! — Irom your negatk'-r. 
i ia rirprint-s your negatlreg. 2ic. Kodak 
ruLL dr-valnpe-d with Hi g aarii-qiurd iN'lYIu' 
edge Velox nunti. Mcl 56 Kk^teure 3Smm 
roll deie|np.rd. vaporatMl. enlarged to W, 
$-l.(M! :i y.\ n L |ir:i:t.v Lit each, lrii:nari:aii L 
(ferVlae! Free uiuih'rsf A merle ah Sludlub-, 

Dept. 310. Lacioabe, WJa. _ 

SPECIAL Limited oftpra! If y*u cn- 
elotie i tili advertlBemtnt, 4 cuLargamahta 
from 4 negaiLvcs LOc coin: tolio ■rnlurRi'- 
menta 13a eaah pcot&aLd. Enlarge Photo. 

Bn* m, 1 ]^nt. PM , HQfltgp . y\ o,^, 

ROLL DevulcijM'd and 16 pI-LclLh-, O-j 1 
prlnta and 2 onLargeinents. 25c. Candid 
35inin, film dovclopi'd 0 n:l. Hu- Js.4 chrinLi, 
31. QB. IB uip^autL- i-ull, 6UC. Mercury stu- 
dios, Dai't. 21, 3 09 N. Dearborn, Chicago. 

H] . 

t ROTOOft APHIC &Doks— Utrsi mfcr?i— 
BarvaJn uliLjIle free. Pnpulur MeahaaLCd, 

S33 St. Clftlr. Chica go. 

YOUR Choice: IS ICgulnr 5 - 2 $ cirmLs nr 

9 double-alxe urlitu 1 nearty poai card 
si boi iToni 5 exposure roll or negatives — 
23a, it hm;r sorvLtr Satisfaction piar- 
aULeed, Wlllaivl fiLud.luA, B OK 3535 A, 
Cleveland, Ohio. 



THREE Prints each good Eiesatlve In 
roll. 25c, Reprints,. 3c. Fred D. ulnstmun. 
Budi!, Iuwil 



ROLLS DcveLDpud Lwn pr:n.L^ each and 

t wo Irco enjaiscment coupons. 25c: re- 
prints -lo f-achl Idp nr mare IVic. ^Rm- 

men* 1 StudJa- Cn.loit.Vl He, _ 

ROLL, Di'vetDped aiid 4xil ov^rKivjf’ alnr-r-j - 
Yeloi prints. 9 exposure 3De: E2 uxpDsure 
flic; 1C exposure 56c, Qycrnlght service, 
CJemet thn'.D ServLce, i:il3 W. UnlujnbiiL 
Ave.. FhKladfl^liiiL, Polina. 



FUDTQORAFISY Far pluaaure and pruf- 
£t. FrEiiarp at home. Common school ed- 

UeaEipn ^ufEpli'iiE, Write- iur iTl-fnrmuljavi 
a::d requlrcmenta. American Echoel a! 
PhoUnraphF r 1315 MielUean, Dept. 3431. 
Chlcagn. 



Cull Muring pngtOR-rnphr: n, ;iu,nniLLlr.a 
iLObby or pmHilable cu^ltLL'yb. Lunrii at 
home. Easy almplLlled metbod. PrevloiLS 
fXperlpncf: unnecessary, ^fnd for tifli: In- 
fui um'.iun and req m^men L k. NaLiOcLaE 
Art School, 1315 Michigan. Dept, 3431. 

Chica go. 

FOR The (UBerlraSnating amateur— B ex- 
pgsqre tpljs. 2 rrln.t-' ew:h 25s, MihtAtUT« 
1011s cnEarsed 3 :o D Miueb- S ekuosurea 
25a, 10 ■nxpuKucrft 6l(c, 33mm, 2fi i^-jrpcK urc-js-, 
3x4 enlargement! SJ.on. UnexceLfud oual- 
Itv PTomnt service, Paramount Photo. 
1533 Ptrul Ave.. Nr# YOtX. 



rnOMFT Service! Rolf du ypLupud, LWn 
prints each negative 25c. Hencli BtudLog. 
K a rr-sbj'j rii. Feann. 

15 BEAUTEFOL DCiraiM dHJtlpdged 

FTlntf nnd t^e I'nintgrmr-nts with ci rat 
tiidur 25 l. GwhthuLn Ml, W-nulhcrfard, 
Oklahoma. 

ElOHT BeautUnL enlarged prints 1 n^ai- 
L;-- pLbLL-jnJ siud ur Lii rcguldr pridb 25e. 
55mm, rolls enlarged 3 1 ii.oo. Rur- 
tnn SiudlLH, 4i3M, R asri^, H Y, 

TWO BkLi of ^Dfrekledic" priota with 
every mil Jlnlshed— 25c. Very finest qual- 
ity, riMikledgi" reprsuU; 2r each, Rrgwn 
Flmto C-Jiiiiiunv, 1&1D-43 Enje-r^un, MJnrtb- 
a pollB, MlnuKota. 

DOUBLESIZE Fi jlll^ Your >oli"devel' 
onnd and 6 doubles l^n prints ific; from !ii, 
J2D. ur 137 xitv neqabl-t^ VOu TUttiVe 4i6 
I neb prints. ALL smaller stira recEivo 

5 l ±*4V]i Lnch prlnh. 1G : , iu-j:; , .i r“ rrJls 5fk; 
12 exuoRyre rolla 35c. RenTinta 3c each. 
“OUr Qujitartlce. 11 E^a-JastinR HI-rIoas 

fi-hls-ti. Overnight service. Pacific Fhoio 
Berviec . Dux. CGG San Pranclj-ta Hal il 1 . 

UL.iU IIP'UL LinJ^rgr lur'n-t riuipi. LBCh 
picture on roll 25a. Cut Halt- Phoioa, 
Dent. B - 4._JanKsV3l1ff, Wjs, 

PHOTO EltEaTRiRr — Mak« It yoursetl. 
Coib litttn. 5-lnidle to nialcc. Tlliistralcd 
instruction book 23c. Pm^ular MeehanLes. 
2p\i F :. Ontnno Btre^t. Ch laano. 

IDRaL Phdtcs bcantllullv hnsshtd *l de 
border deckle edge. rpil s 41 nd Irce 
fiiiLargeiiienti Ideal Fh tHua. Dux: 2335. Pat- 
■ erson. K. J. 

ROLL. Developed and 6 IlJMtrnun diniir.nt 
finish uertnantni: Velw glossy nrlnts 25t — 
reprints 3C each. FoLQtrfLnt ScrvJqq, ll-rii: I. 
RnnuoYe. Virginia. 

16 BFAR-ICLINQ LEfulOnij prlula, 2 beau- 

tiful Hailyirnud enlargements, free Leans- 
LLCaile IjdCLi' and filKiin wji 1 1 r I nri |y 2^c, 
V’rre nhoto Album #TUs first order. Lilu- 
toiiE SfiEdids. Dflui, A-tM. Des Moines, 
Iowa. 

ftxlQ SILK Finlili mlargi:irifln.t-~3Bic:, 
Bend negative. Irviiig StudJv, 4WJ6A Jr- 
vljif Pari:. Chicago. 



MOTION FICTUAES ANO SOVNB 
EQUIPMENT 

AMBITIOUS? Shuw 1 Li 1 id fix theatrtlcjn 
ecamtianJ Uts. Buuud c^u-ivm-imi, Wi^kly 
]»roEframs rehicd rcuoisably. Htubon. 
State Theatre Bld^., FittflburBh-_F™nt 
35MM. Sc and 31 06 up. SlLenca' BOeT 
Reisingcr, Si lU ItcDoak. Baltsmoie. 

BARGAINS r SlTtnt. Bound. 26mm. 
dlmj-i Demscy, 1223 Berkley, Younga^ 
tow n , Q h |o 

ftELIOIOOS FlIinjE, niimn. Bound. Hi- 

leLSt. Scrut-rLOrt, 7 « - 7th AVc,. MeW Y nrk^ 
BAYS? Oh mbMlfzv. BafgkiiS CirCU- 

]oi?l. Q^nii-rn ii-mn 1 jilzlv . : SiLVi'-nnort. ]i>wji, 

.paps Ham& Pftari Hgiberi Actual mono 

Hfiena. I6n:n: .id 11: id and fJliT.t. Many 

other*. Swassk'a, <HB Norm Sklsiker. 

St, LaLi ix , Bft 

Y1GTOR i ii 1=1 r=i Eouud nrolcetor i:kq 
ISV# <3345.06 bSudrL> on tcricrn S6.-G3 Wc-uk- 
Jy. Ampro, Ba31-Ho#alL btlsers. ^as? 
terms, itop Louis, other dh*m pi unship 
fllihlx. ruriiulf'C-i 1 qnnst lllrara, sound ^Llrnt. 
£1.21 V.i.-L'kly 35 mm. DuVry r.cumd □uLfit 
32.27 -wcekLy. S-I5mm. fllut library. Mo- 
gn ]]‘s. 1^ We al 43th. Nctv York. 

35 _ MM. SDUND F5LSent hroiee:oii. ;iLnt 
adLLajfirJf’j. Savnresc, ^iMdcLLIf Lak.q d 
N. J. 



1 RlLM EMBER PuarL Elailxir " ns (U16mm. 
film, Client 11 nd so md. BanruLLis Ln silent 
Utid rurnrid qraj-i'cLaTzi. F ilm_i r^ntrfl tvfiry- 
Where. Fruv illuzs-tratud vaLalnRUff iwltli 
sample film S0c>. a&rden Film., 3L7 We^-t 
50th. Mew York. 



Fpim^, HmiKht-^old-cx- 
Chanjfed. Silent 'luund f-2 Ujj. Odd it'iila 
11.50, Catalogue, s-ampile min l&a. 3 llI.cc- 
nation aL 2igp- Strauss- Brooklyn. N. Y. 

LEAHN Movie PToJretJcm. rfianage-m-rnl-, 
FrKe catalDg. Give ug4!. ThuaLru luaLi- 
tJiEji lglmlr^, Jf. Y- 

REDUCED I auiui.-lftdiBi. <mufiirat*ed 
fiaULluim. dime,? MegUllms, 346-If Wesd 
26th, Nr# Yark 



MOvlE CuDLum film 3a 1 double Hmm. 
DSl. 1W 1 6uLtih. SI .50. ALxn Jaxi indixir 
panctiromatLe. Ambassador, 4TQ-A QuJuey 

Street. Hrook ly n,. H. Y. 

NATIONALLY Advertised Hmm.-lflmra’." 

Lnu'i iu eaimctox, |3r(iji!dnrs. ill rr.x. GEtsh or 
(.OJins. BeUd auLdLp fdr Luiiilapui. tJuq, 
T^Cler' ? . _M- i S!l 55. i'- L --1 01 1 Si.. BttSLOu. MuxH. 

FILM BRrgams: llita 3c. CUlTord IIofT- 
tduji, &7 Brimii Ahiflnj'. N. Y. 



Cameroji. projeelOL-s 
PL-Lfri, 41- C Smath Faurth. Atlentown- 
PemiH. 

DEVELOP Tour own movies. CmnDLDte H 
LLUlfttTflted I tu LruCtiOnv I5d. Coruiii Lab-- 
orgi-orlDS. 1026 New York Ave.. Brooklyn, 



MONEYMAKER! "The Wdrld'u- Gircat- 
*j!st Passion PJay ' H iSmm, »ndi 3 5mm, 
BpecLly sound or *LEeut. Rent ur isurthaae, 
^icparlpr ItiiLU Ob^rainmf ?Rau hlfi-y, Hem- 
enway Falld C*., 33-F Melroin Street, Bw- 
ten. Moer. 



USO-S kinm. Muvlc lUmn lrs&i 

Spooled ready lor use; bulb. Ask for D-2 
ealalogue. Ese-a, 39f6 Central, Kansaa 
City, ailiHMHirl. 

U3ED 16MM. aQULId film — iDO Iifet, $L.0&. 
PonLrmld. Biaekhawk: FLlm n Daveupoxt. 
1 OU'a. 



DA3B Bays: BhrtWd buycTS n'ml fur ttir 
nr-w Haps Cine Parjml nxr-arr. No. Zt5. an 
31-oage calalog UbelUkLVtrLv cmr. Thf 1 nrw 
Ruvert Dpii-ble g y|tn F^.& tens &t 13B.5C. 
la thr buy. Thr HCA Itram. SOF news, 
reel camara at S375.00. Wrltf: CLkh Ilead- 
ciuarter ,: for vaur oa»v of ibla gr^ai Itcm.- 
book. We pay cjtsK fur sond used raovlo 
rainpmrnt. nns:> Cam a 1 jl Company, Dept, 
A. ntf W. Mndl3Hi>n gt, L Chicago. I II. 

HMM -10MM. FJ1ISU. Free aaialdgUe 
fwiih HSinplr- flLm }n$,\ Parkway Ex- 
change. 551 Eaitvri! Parkway, Bruuklyn h 
Nuu' Yra^k, 



B-MM. IKl-FL flUb>«ta 9JC-, Sprlnff 
FILnu. Wcst&orD. MD4-E-. 



MUSIC AND MUSICAL INSTRUMENTS 



LEARN' FttpuEar piano! Write Magic 
Kpy. i ha P roadway, Qienda le. Calif urma. 

PHGNOQ RAFH3 Repaired, all makes, 
Returned day rconnxd.. Epateln’a, 5Q 
Flnt St , Ne^ Yurk, N, Y, 

PIANO Py ear. Free bookleL Write 
Day- V- Way, Dm^t 2- A. Dearborn. M JetL 

SONO WTt ETINa , Arranging, heat Berv- 
Jcfr- N<u-Ft ideas. Ftorc'i. £641 Franklin, 
Denver. 
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EONGB— Sons poems wanted. No cha-rgr 
f(iq- imdpdar*. f‘r«! ™nmnim HtiSly- 
WMd R-HCOl-dlhii SLlldLCS, 137014 FicLd-fl 
Sta., Lot. AngClCS. __ 

1 M H‘ ■[ %1 ns .c ,i I :.:_■ - n urn n c? i n on i- 
Irvvpn, C'opyrichted, finnd 5 flc :n casn La 
Yol mg's Novel Ly On,. P O. BuX SJ 53 Bat- 
Utnore, Maryland. 

" ' BONOS. Poems “wanted. UiiLi tailed op- 
FTre <■xa.minaS.LDp Haeord- 
i::ip; inside S&jitfG published Niyilly ba?ijfl. 
Wilts today. liable Mualc Company. f ?513 

Rdlywrod BjvdL H-D||jw pgdp 

PQF-M^t Want^l. suhmlL lor con^idi-TO ■> 
U-Lii:. Five £Ear MuaIl Masters, dJO Beacon 
BuiLdmg. Bos;otL 

FHiONOQRAFH Kccwxls IBc. Catalogue. 
PnraiEi-aimt, AW-JRS H;lU Market, UMt^- 
paire, Penjia ylvajil a. 

BONOS C atrip os fed,. OTfAiiKCL Excellent 
beginners- phukhIUdd. S 3 aaJi Alt, OUo- 

vlMe . Ohio. 

SONO Writer* c ourec, Shew* how 51. DO. 

£-ung Bureau, llox lllUTLl, WsuBjUe ! Oh, 

D C. _ 

rriONOaitAHf snc. Free li -r 

Hoodwin Company, 44 ru tircadiway, Chs« 

rafro. 

SQNQ Hits! Song poems wanted. Free 
recording Ji accepted- WrLfd fur tree 
DrLrac Rhymer. Uc^iin Music Service. 

Boat. 31 BJ-F. Rrmteporl, COJI U. 

MUSIC CttBUHUd. flting pi J bled. record- 
ed. HegLiuiLd Belch rr. Chatham, New Jer- 
sey. Established 2 tl]-LI. 

SONGWRITERS— Write (br tree "boot 
Bend song poem. ?. Variet y. Salem, I nd.- 
SONQ WRITERS! WflFdH, melodies. 
Ann ki:i it otter, J = i bbi-l- r, C - 5 , 2151 Na. 

Avers. _ C tU rflLgci. 

" SOML'rWIU J f,=tS Wntr lar free bdoktrl. 
Pit! ! s.iailng plan. Allied MitsLe. TCO0 
Bgjljjg Cjjmj 3 rtfttj Ohm. 

WANTED * Lvrlra, HU-lfldJci Far £DnfiH. 
We BTTanjre. Dublieh. Eel L. Superior Sonp 
4 )lbriifld, Ffljjsair, N, J. 

Music Ccmnwcd to words W&ndcrJfu] 
JMtivOKiLsaR. Bauer Drcct.. fltthkonh WJa. 

I.f’arN Swing nlanol Postal bring? free 
fotdtL. Chrlabei&aen. 451 Kimball Ball. 
Chicago. 

MUSIC Composed to- words. Rhvinlb* 
h&mpLileL or. request. Phpnogjapb rncnid.- 
inr cif rarapLc Lett nanir*. Eriid pa-uiu foe 
cnr^i deration. Nleenan'a Etodios. Dept. 
FM. BOX 2140 , Bridgeport. CoP-B. 

EONO P-nrras pr«ni«£. Free eiaitiJ oatJon. 
MrNril. 4il Music, 5 ID PM ftaucP 

Aleaia n d, r Lr, L na An grips . Calif. 

WTL 3 TE Sopits. fii m nianej «nd Tefmca- 
t.on. WtjTC lor Inlotmatlbn, J, Ooidon 
Pii b jo 1 N "H p yne. Aye.. Chicago. 

EONGWHITERS 1 Onporlunlty — Fits 
bfJOKl-.'t ‘"OetEiDii AllC-ud in San.cwrLE.lnif. ' 
Write ted il^ . finn^ dor flee. 43 -C Fa?i 
Place-. Brcoklyo : N . Y. 

DUO^ FL ESC Etrcds tw clarlnols. and 
B 4 X' 4 phoneB. elhnibale i'4i-.i r irrd tmibtes 
WrLtr ipr rlrctilur. Da &- Flex Retd«. 2 204 
IM- Atc., K varuvj llf., Ipd, 

SOSffiWR TTEIPrE ; Bend poem. lor our, 
O-Hei Oiid tree rhyndnif I r Lii-miry. RLrh'- 
urd Brothers. 24 WOOitb BLn]d.lLlE. CliiiaifU. 

HAITI OS, SUPPLIES, INsTltfllTION 

COfit^iERClAL TtudSo 1 ;c«el<fs Bbtedlly 
ubhlLELi-d Eh rough uon.-mnLi'jfem.aElcai. fan- 
iiy uPdorfitMd. h^ine stady nmUo «rurne. 
Moderate luillon. t< e Amerlrn-n H.idic In- 
stitute;. 1125 Broadway. New York. 

RADIO HIelLm. 3-2 r^lin lew^ip. |di:, Su-^ 
pmoe Puhltrfttioni. 3-25 BOulh JetTeriOP, 
Ctllcajl.Q. 

RADIO Bpndcc mrn and CJcperl mcniCTS 
S€nd [01 our M iatu radii» ■raEnlc-R. Save 
foliar!-:, United Radio Co., ^ 10 M> M.T New- 
ark 

R-EvasED Flans S 0 dlstaiu i- crystal sets, 
■with ‘■'l-Iarijn'U-iLLlcler " year, 2 &c, Labora- 
tories, 14 U 6 -C 71111 Avenue, OnllAUd, 

JiUfomii. 

MONF.T M \K IS L C l>l' r<JH TV N I Yl£$ 



MAKE EJtLta, money wrltltn: JllltB, 
Rags, abort articles. Free UEcraUiTe. 
Hjr.hn.rd Plihlblllrw, <340 Maple. pattiLs, 
T«M. 

MAKE Mnr.ny by mmt. Si amp bnngN 
la-c^s. Qraham, Real Estate Trutil. PI 1 II ii- 

del n blfc. 

EARN eUttiirhjM, eej>VlJlg. d.iilll- 

ealcfiE cartoon-? (oj ndvrrtlstrs. Ad- 

Service. A riffle. W T ii. 



MAKE Your owti FlesIbEe Motda. Stat- 
uary, Art Ge-ods, N:: vr-iLtlr:;. ArL|flnipl Mai- 
htfe Floffihfi Lhiulct Marble. Literature! 
tr€£,_ Keni3ffl._iQ:j-M. PaTJr Rldire. III. __ _ 
TWENTY Dollara daily reclaiming lubt 

BnfeMct. Bny 4S3, Nr 1 * 1 O rleana. La 

BO0KK&EPER5 r Experienced 1 F^r oraf- 
Itabh: aernuriLing Wprk r Ralph Lee. Vjiiks- 
buig. Mumiitn. 



MANUFACTURE' For Um or nell direct 
to h-n-Tiii^ and pubtlc kmlldsnifs. a new 
invenlion, znade rr-nin dl-^cardrff tin. cans, 
Retail* For 5H cetits. Full particular* and 
pimple ti (jp. AlUrljm BpocSalty Co. h 
ihuik. ~ 



Rurb 



Calif, 



OPE It ays; ^:ai| orrtrT ibitsLnrsH, New of- 
fice apednLty. iflTC profit. N-u-t nold in 
stprrs. Particulars free. Fidelity Mciena- 

i\\r. t Inc,, Rpajioko. VlrglTila 

ltID.dDq AKTICLHH. Riqy -ahglrnale, Val- 
uable fluppli 1 scmtrp dJreclai-y SDr. Ideal 
Service. DJ. Fnirfe Ridge. 111. 

WARTIME Flanr WILL fim give ua u-.r 
fir si JEW you make? Aitcmotmi ^ret! 

Walk, haute. SI OHO mouth reparLed Ccai.- 
ceptUuia] — luiiLlue), Exsieet surufieel Na- 
tional. Boot 1310, Ban Bernardino ^_Cftjlfi 

WHOLESALE Sources. MD.-DOd artlclea. 
FrLT- dlrecLary. MavwoHte. h 133 Bra.idwa^, 

NtW York. 

t^4.acm RICHER: USi.-d"thres fortnulSa 
Cr^in ' 'Schemer ATagarInr’." Alliance. Ohio. 

BIX cop i es < 5 BBpp> J-iut 4 flc, 

RAISE Guinea pijfa-, ItLomandr: nre-ded, 
Wf KiLPply brer-deri- and buy th* Touevg. 

FriK- di-liLil;;. Rr.vrar«h Supply 'UM, W, 
York Street. Pluladfelplila. Penns. 

OPERATE A mall erder tniiluett at 
TmiiocI ZLllman 414 fi N-ptLL K.;ldarr Avc- 
piie, Chltflgo, ill. 

EARN Money at Bornt I Thousand* du! 

■ ■ N oui n Worker MAffuInc" odEIe Lot. 
S-ampEc, 25c. Siaemare, Bux T, 49 n Ranh 

flowin'-:. Chirago. 

BE A inetniclentSfll. Rcmurkahle drusf- 
Ie-js hWillnp system No manipulation, no 
apparatus. In-cXp^iuLvc rorrnstiandienCe 
course. Free Jnlormatian. M^tasclen.iG, 

Dclaiwl. Florida. 

YOU'LL lake rnulvrrlnpf mirror*, tahjf- 
waro, making rhlpp;rd glaRn habiepLacvk, 
Outfit price*. Sprinkle. Plater. 
327, MarJim, Indiana. 



h i:h rMSSfr nPTQPTI XlTIFS 

HAVK Ypi pii(*E4inrtLnk ^ncgunts? Wh? 
nut rojjt-rf lh-*irt y*icratlf wltFi the Chcek-- 
erbonrd System v SarisTacUon miaranteed. 
CredlLbn Service, Moororuft W yemiug. 

MECHANICALLY Inclined nleb— O wji 
and opernte general appUatice TcnaJi bJiod. 

CrimpEelE, LtliJHlnsted ;:uuT*e kLow* you 
Bow. Welding, ren-lgcyatlon, dloIot ic- 
jwilr. Bon- ti> FI'L hurlneM, rtr.. all nhj!*.cs 
e^vt-red. Freo [Lteiiturs. ChrLsty Supply. 
Dept. 13 4. 70811 14. Centr al Avc,. CB Irago, 
MA?SE Cut* irom ntiDtoa and <It? wings. 

KiEiiple. Ij^c^peiulvE. Balh p?OLcf*i-e* 

41. CD. LueJas Dawsonoa, B&x 30PM. Hta- 

tion l, .f. " New Verb 

S74& Mbfirr mirrim. Build yObSf OWtl 
bu&lpe&t at tieme Making BcaullEltl Olflis 
and Ilium Incited -Mirror* -Embleues 

— Picture Mounts. N* expensive eqitLp- 
ment needed. EsncUence not required. 
Expert will show you BbW. WrL!t' j JlTim-E:- 
d^lately. Cheat? Sign 6yateui h park Hfcdger 

OPERATE Moil order biLS-lncM at home, 
□Lillis dimr M apln-.?, ^Ilk fioijLh MftfiB- 

Jlt-ld. CBlCiiKt. Ill 1 

YOUR On'3b bn*:ri«. r . DJivnhEr-e! 1DH0 
i« e .F— j&e! M. LilBt', WasmriffUJSi Bridge. 

P,Q Bat 11*. NbW York. 

KF Your Oirn btft.? — Makr hlff money— 
AIL or spare lime. Lua?n to palat s-lga.?, 
■write shew c^rd?. pATtlculuns fr^r. Oliver 
Hiatt, El-wnod, Indiana, 

ADVERTISING Paper. 450 WfeelcC?, 
PrcTif. eKample? h St. Lett4. HuchanaPi 
M:chifia-u, 

SECRET InFcrmatlbu. Learn Bcw tc 
east bmiitfoJ white 4perkUmr marhlite. 

SecL-d $:.liu. Edmand BizBUp, 51DQ DelolL 
Rd„ WeF-t A Lilt:. Wisconsin. 

PRODUCE LujELloaus house mimh^n, 
switch -pla-te*. etc., non-leclufiral: Sl.flQ 
rompicte. Lnco. 34fl3 Market, Ban Fian- 

ds&UL 

A S-CF-NT StaLfin WILL bL'IbU iSlfOTIilJl- 
Mim th;iL can make you J ndcpf-ndrnt, 
Fo 1 # i-n: Sffilr r. ITS Filth Are , New York. 

INCORPORATE Your buiinwa. Dela- 
ware laws. Many advuhtarts, Frae de- 
lalb, CWOTftdOn FieccI Co., WilmlELgtan, 
Del. 



START Rome bustbess b-.akjnK statuary, 
pla^uf*. art good.?, novelties, touveuim. 

sjL'ucn: I r pottery, gaiden fornsUiT-r. artlfi- 

elal marble noorlng. hijuld ifiatblc. Make 
yaur awn llrxihLr mplfls plOftb. 

ValiiahLe JbLder Irefe. Crn-^tive PubJlSheri. 

^FT-D ? , Qlencoe, IBlnolu. 

MEN— Women at*rt tandy klichen m 
your home, Full or spaictLtac. FuSder 
■tree. Thmopsaa rTe . Hald-gfcn, M lC Blgan. 

"EiUBUER a:ako thrm y^iir^eH. 

ForhlUla>, Imtru-ClLOua 25C, Ideal SferyJcc. 

BM- 3. Part Ri dge . Ill 

5 V j mi: WEEKLY Income gpentUpjr routc 
Autum^tJe Merellfeudixera-. Send 5l!c lor 
catalog. iRFlructlo-nE. Aecd, 14U H Ascot 

BtrecL, Herffark, W. J. 

HOME Cral'SjsnLr-'O A*srmbici iinii sr-ll 
DlllabaiLgh. riyuwU R*wbauLK for bit 
profit?, 1 FunitEh materlAE. psrta. Inatrue- 

fje-UH. Y0t| LL^-i-jnbh- in .spar^ Li mr Write 
coday for proposltlbn. C R. DjILibiuuh, 

^PSO Mallor y. Portl and . Ore gozL 

MAN Wanted to supply RawlclilYo 
hiiu.M-hold ureAuats In con-EUmerTi We 
train and help yuu. Geuxl pnjfib far Biii- 
tlera. No esperlc-nc* nece*4-&ayy to start. 
Pleasant. jia-gfitJihlr, dlirnifled wgrk WrLIo 
;•' . RiWleLgh'a, Dept. C-52-PPM, 

FTCeWTL. IB. 

OiriSTANDIPUa Opportunity; profli- 
ftblfe, permanent, ranvas^Lnif- Meat- 
^hur_ n rower 333 f 5 1 . Butte, Montana 
INVENTORS — We successfully tel] ln- 
venciwis. pfticnifd and unn-itented Write 
uh It you nave a prMlioal. mriuj idea 
t «t jaiic" CLsrtercd institute of American 
InventarB, Die pi. \ - f v Washi-nalnn, U C. 

CALIFORNEA Nut coaled: rainijis make 
sell . ?amnH-. details cLImr, or. one deFrnto 
siiiair- 1 W . L £ in all, L<is OaliT 

CONVERT TLil cans fntci sl«:S scrap, 
valuable Un. bv etienUitcy. PfocN-ss and 
xwplc Sl CHI, Forty fOTmula? Sl.le HarTy 
D. Cater, 455 WiLstiLhEton St.. Dunver. 

Qolq 

“MAIL OtApv DlSdsf-^Opcm: closed 

door* lo beglBijem. and E»UjbLL*hed. Sam- 
ple ropy lOc. Mako SatsH Co,, 5?^) Tbiv 
MBM, flt. Lo uis. Mo 

h MOST Read mail order in^fAElmw. $ 
months 25 rer.Ej . Armand. erarlu-r, C-US 
North. Fktefleld. M 

' RNDW - WHITE, 11 "Tin tad."' klulLi- 
Colored" LJouid Marble makeu beautiful 
glawd ill t ertrels In bathrotuna fihd kitch- 
rns. Othrr nasrs-. Make and. apply InsuL 
T-e-i Compoftltion FH»ring. Lifetime wear. 
McuL'Lfrx Brxlhlr oioLds. Quicker- EHt- 
Ui. Cheaper. Make vout own low 
cost. No priorities. De lulls, free. CotopO- 
Ten, BOI ?BB . Bt . LOU It. Mu. 

GOOD Paylnsr bualn^ss silvering bUr- 
rors. plating nuiopaitii. roll colors, hlevolea, 
bathroom fixtures by late meLhod. Fiet 

S artleuilara and nroafs. Ounmetal Co, 
vc, H, DeoiLur. Ill, t 

"LUMINOUS Famt" ahjnef in dark. 
Easily roadi-. lib alhrr tarioutax , plans — 
oil 25c. Ideal Service. 353. Fnrk Rldn a. Ill, 
PROFITABLE Home bus! ocas reull veflng 
mirror? caelly learned, almost unUmlted 
opporhi nl tie*, no experience nrt^-ssary. 
eohLplele li^i-mttlDnH 43.110. Joyce MJr- 
ggT Cn Cnnriri d. OhJ n _ 

S50 — J UK) WEEKLY UsLng ta^duit, 
inlamp please. Clement, 943 Arlhar, 
RMb.vBter. N. 't. 

A RED Hot money mater. LjiiaiJiiler-d 
to hiake Bionev tjaLck.. luvcaC 42.50 tatr 
In a l_- bH to i^D.no -a-e^kly. li-tarL sma!l. 
troa' air. No Mlhhg. mis ansaylijg In- 
ioTipilion ffir fin I Dr hl|l. Fjeck, Box 30C. 
CoLumljia CJ Ly . Indiana. _ 

WKHHEt Typewriter Mechanics SchiioK 
InEtrurUbD* almpllfied by mall. CuaUm. 
Dhao. 



OTERATE Route utrd lo. 5c ca^dy bar. 
praraiL, gam Vendors. sl.5D tip, NOrth*JtLe 
L'i:.i:i| .i,l::;, . Iudijinola, Iowq. 

QUARAOTEED Maltordir tcUtx*. tireti- 

lars, campalifiia rxpeiLly plantivd. written. 
Big "HEUzkrleg" results' Low r™M i>n 
Flnket- Advertising. HfiSP Ij>s Angelfe*, 
Lm AriBel-rj, DalJInrj llfl. 

BTNOLE-TNafrtJPlENT 1'^rmolo.s. No 
mamLitactiLrirja! lnf-armntlbu Ifae. 13. KJn^ 
lord, F ojt LauHlerdale. Florida. 

METALUZZHQ Baby nhors hiakr_i yotl 
money 1 INon prlnrLUe:; process. S Newl 
?iJti?Lc. Fa&clnatlng. Umail imes-Lment, 
fine profits! Free dctULts. NOVVltV M' lgl- 
ItE-srs, Box b'JdM Church St. Armr'X. Now 
Ycafk. 

FEES— BU. lht of h-rlolta Lffloka- Fop- 
ular Mechanics ness. 205 E. Ontario SL. 
Chaenga- 
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POPULAR MECHANICS 



FLAHTEK Industries oflera Industrious 
invn an ODnarUtnitx to start n bmin™ d£ 
tll-Cir cnv3i [uauuEactunnu urL gOOdi. nov- 
el tits ^uvtntTd. etc.. In Ftastcx and. mar- 
ble imitation. lie material mates si arti- 
cles. Rubber n:nuld.i furnished Euj cl 

prndurUucL. Small LtiVciilmE-bL lirlr'Ljfi iuyjd 

ru L utils. We are now placing bds chain 
atarc orders with manufacturers. Write 
raj Interesting bou^tot mailed free. HEas- 
Lr-x InduKlnu, Dcpl. A, L'JEl-5 WjuhJ.ufil.uU 
A?g.„ New Yurt. _ 

BRUSH F lamia QJtnts connect to a bat- 
tery. no tanks uocwM-rr, Alrwit bj; slnn.- 
p k- jus pamllng. Yuur □pparLunJ ty la 
make scad Income plating autopari*. bath- 
room nxticre*. reftecmrs. mirror-';. G-d free 

firi^ni and rn rC i £u lurs that put you In a 
paying litres af youi own. auntne-tal 

Co. Av €. h. Decatur. Til. 

HOW And whore lo obEaln capital. Pally 

ryi>l nail'd, ptfrE.kul-b.rx Jtit. $[ur Se-rVlCE. 

WayakutlSia. Qtllp. _ 

MAIL Cyder busnies* ts sour onnoriu- 
nil JF. ^nnv brRun .small, n □■.■>■ earn Ihuis- 

jiuqids yearly. No personal contacts. 
Boundless selection. Ra^. 1 had over *0 

yisar:. rxpi'i k :llu- : Will help you uLLuui'ud. 

25c brings two valuable baol ilets. None 
Iree. R. Brem er. &, FhilwIelTihJi., 
FOPCORIM And Potato chin marhinr*. 
We til-in start li lu ii and women In business. 
Lom-E akl ns .1360 H igh. gpTlnjrfl^id. Ohio. 

COLOR CuiLLJct-e with chewJeaLB. Wish- 
ing w-ellB. Stucco-rock.. Benches. Sain 
concrete POtt^rr, fkniLL'nt fertility. Car- 
dun ornament*. Quid filaat. COU trel* 
naLnEa. Mainline. BamnlG Me. Hollywood 
Cement t.:m£t, US27 WnpdcrJund. Holt}- 
w;;ud f-:iLt f. 

MAKE Colorgla^d connect? pottery’.' 
cemetery prpduiiU. Ulcs. Itpnrs. Banemrnt 
Trail 1 rpruuELnc Othur proJeUtii. Bb^iEInt, 
ccloipLnti-p details 19c. Nations! Pot- 
tcrlcx, aJjunc-JLpDLLs, Hinnwotn. 

LIQUID Marble -Criarful. RSwd? Mold. 
tuiLiitL. spray r ComtHM I L Jun Gixira rubber- 
lastlc molds. Particulars free. Marblelz- 

hitt Ed Wnr-driv fli p, IlllmniR. 

CElALt L'ERB-: DcJ^wSct: iHtxt. cticupuMt; 
fr^ terms. Cudtmiil Charter Co.. WJ]- 

frtSngibh. De l 

ELITE C-sJJ-actLOti of buai'iaeii plans, uo- 
f-nin-i 3 u 7 tested n]«nB and scares ol [-armu- 
laa. Start am baiineu; tn:mc. -r: I'lnr, 
PertlculnTS free. Elite Co.. 2t4 Gra::d Bt., 
NiiW Tori: 

WHEKE Tfl bur nt loww-t whalnslo 
prlnes. InEorniaitlon frtn. Y dremi. Bax 
P-3tg Rpv-ppnc. K. 3. 

1ST WAY3 TO make ttinniey, In huine aX 
nEHcr, hu^msii ot yaur OWD. Full paTtLC- 
ulSLVH Itee. E]JL= Ca„ SH Or«pd St.. 

York. 



YOUR Ad In thLs ^paofl wm PTlnff amoa- 
Ipk results. I'll urovu jt L* you. Write- nt 
onre for Lnt^rKtlnR information. F. W. 
Jatin-^nn. Ho on: SOD. 200 Ea.it Qn.tsrle St.. 
Chie&gg. 



YOULL Like reaLLvprlng nilrioyfl, tahLc- 
nairc t nuikllig C 1 1 j 3 ► |_* i : -d. jpos.t ■'■niriOPlatee-. 
attim. Outfit nrJcM. StirJnklL', Plater. 
1 ST. MarLoa . todliBg, 

FftEE— 2M Clever mallordor. Iiotnewosfk, 
looal bu^Lnoae ulE^lh — all .mapitv money- 
InHken. Lewis CO., UlU-M Carii-'ELl.dr Oak 
Fark . JLt. 

Sic DAILY Faya rcr flew York -efllnr: un- 
der ydur uWji tWIlfl. CD-Operative QQkra, 
jjfl LtSilVit a Jt A'.-enue, hfaw Yor k . 

irTAHT A bosJnets at home. Learn dLr- 
tiruili t^alnLin^. tL 0D eomptetr in- 

strucHims. Be-rnjidae, ffnr;h nort. H . Y. 

SPECIALTY Mamiiac tu etutf — lOOD^ 
tout! Fo?muLa^ MpECdslly desifJied Ktna]] 

LiaJnesatEi. LLttlf capLtat, no JiincP.Lliury. 
■Brochure IriJCr YlCtCr J. Race, NorwaLk 
CQtH MtttCnL 

WORIC Ror yourself and tnuke all th-P 
prflilts. We sli^- yon haw Sttseeij tjaaiei 
free Lf you are JU teres Led. ButlPT, Lflfii 
Ander^tm Arenue. Wcw York, H. Y. 

WILL Yl?U fcLire lli B- r |. fliT^t I6GO 
iruike J AEtern-DOns fTeui Wnrk homr, 
SL.ODO UtUnLh reparted irKCCptiOtLal— full - 
t;mck EftpeeL suyptl=e! Atso vartliDa 
plan! NnlinsuiL Pc.'-: 3340, San Ik-rnai^ 
djnd. Calif. 

MAKE Artificial marble, dlased Lilts. 
maltLI-C&B pottery a-unltary rtnorliiR;. ctiein- 
icaLLy sUlned CPmtPt, sup*#hard fltfurjne*, 
ntbljur nialdi. Onment- secrete. SftbLples 
ao ; expect iUTprkee. Payn, u-15- Grande 
YLsLa i Rnpm. ]&]>, Lo s AnaetOS. C^IU^ : 

MOLD Plastic no^EiLde. Oil; profits, 
Rubber mnLds Eurnishcd. J 4 -paff 0 Catulat 
and ItLLtrUCEiftm free. P|aaL|C Arts. Til 
WL'djf, MUL1CLC, Lull. 



MAKE MflneV by mftiL ttu: Wby we dd. 
Free uifOruiaL.un. M:iywuud 1135 ErOad- 

way. N-jw; York. 

SELL B^nla Ijv maLI on CDiiiml^.loa No 
sleek to earn.- Orders coin-P to you Mnj- 
wrxtd Publbherr, EJ33 Brmdway. ?Icw 
YOrkr 



FORMULAS, PLANS, ETC. 



POHMULAS. OuTrw-ironxfcnce tn'itcd, 
LiteriLlire free. OaidiL^ 2 II-L HmtLi, PwLet- 
HOtt, K. J. 

PR ACT1C AL ?.5 u li Ilf ar ! u 1 u fuiUiU lui . 

AnayJsia. iicc lUcrsture. B-FLepfl. If 3 If 

LKiJLlands Tajaaili?. 

MAKE Past SrUInfr products Nn mu- 
c tune Ty. -‘CtiuiiLij-t Apuibt'wd Forbiulii." 
CatRSos free. Kgjiucd, L2-P. Park RLdso. 

Illinph. 

AITTHEKTIC Purmulairy, U 2-3 piLfl-.w. 
fULusteated. I RGeLi^a., Ltis-i ruetiuu-.; — 
Ifl.onn immey-maJEi-Eiff produeb. S t . &D 

jmwLe^lM i?r C-O-D i Er?ruii;n $].Hj. J Ari^Jiu 
. Ca:u]h atl 3 l , CtlGuLalU l HILL, Mim 
FORMULAS — T*CLft?caL, ReneraJ, ruuj - 
fttUetd. List free. V-' S. Maun. Chimicnl 

Bwrinr-rr. H ^ldsbhrg. Calllm-nlJi . 

55 BINGt.i' 3nk r re«Lcpt formulas. &lm-- 

l?lu — r.u rriiijiul'jct iiTjr.ir Help pi'.'i'p u]] 

prtoiHm Rubtt l.OD. ExpGet biLix^lu. 
Hent airmn,;! p^tpuld. Farmulas-A. Bex 
3 tSS, Prnvii lMnci- H _I _ 
aiNCILE-lNOnEDTEKT Formulas. Ho 

matiafactbi lb* ! IufurnJaLiun free. A. ICl:l- 

tcTd.. P'-tit t Lauderdale, Florid a. 

FORMULAS. Anith tkal £1 or Vico. Cata- 
l5S_ free. Ths :t| y Cn. Wn'-h Lmttoji. □. P. 

CHEM3STRY I.hboratorr apparat-iu atid 
chem.Lcal 5 Jnr Indua-trlkl. analvtical. anfl 
IjijvULo eXpefl bleUial l.iL?Lratarlui- 4Tnm- 

LileEt' chfri'.le-iL laboratory huppH' rnrvitm 
for correspondence school atusdents. dctifl 
Jl for free -i U < j :• u. if 1 ■ ftataiui; e£ chemJtaLi 
and npoatatny. Drill MH3. BLoLoileal 
Supply Co. Mt Hone Ave.. HocAe-^- 

U-V. CT e K Yurk 

REAL ManbfaLLUrLUR fOthbUlii. Llslx 
1 Tct. Cummings. CfieniLbt. Getdon Avc.. 

Symtuae, H. Y, 

ELITE Formulae and ptaru-; make and 
£*]] vaur awn products. De^erLbtLvG- buck 
let Elite Co.. 314 Q:*od at.. Hew 

YrrL 

NEW. Money makJbir formuloj book tell* 
how so ro Iruo business Ear -vourso]!. send 
for Iieft dctaLLs. pLifi.iLar Mechanics. 5uu 
P Ontario. ChLcaao. 



CltFMtEiTftV 



WINN'S Ne%v J^ea uhrjnicial kits and ap- 
paratus OLttELt.i for itudenta, bis value. 
Fnse lltrraturn 41 nU C&talOfl Ol ChLPnJcaLs 

and iBbDL-ata-ry ^upp^m, nrientlM^ b00k5 
at bJR PSKDiKint. SCJld 5fi Ji'tUSfj? pinLu^. 
J E-:I WJjirt, 134 W, 23rd. York. 

CHEMISTS. Chtimlssl gu*Btlon& an- 
swerGd 3&c. Formulaii. unulyin.. E-rwjtsky. 

2ft_Eru-jn_FliLr.n Nfw BrU-RlLl. CCOJl. 

FREE Catalog: chejulstry, thI nernlofy, 
bloloify, biLrrutiCLflnen. 'iraccy Laborato- 

rlcs. Ersna-Uin. Illlbot B. ^ 

FiiEE List cTienilCalA, a ppamLiu. sup- 

PUea, Delia fiftie s Co.. Chalinottc. La. 

CHEMICALS — Dc Qaail(.ILLel r appanatllflL 
cntPloa 5c. Fleischer's Lafraratejlea. Metl- 

lOJd, Mrj. 



SPECTR03COPE For auJck rhecnlcaL 
analysts ii.id. Kuttipff &ons. Campbell, 
Cull forbla. 



HELP WANTED 



BID UnJionn manufaeturer seals man 
to eoiiirarl rnnliurante. beauticians, doc- 
tors. nurMS. lactofiii, □mcxia. hnnaca, ntb- 
prji. Oflflr rxrlusLvr. patenlGd stvl**: u is- 

HUfpa^^Erd '.'.urtLiaanstup l.rur^ furnished. 
Permanent. Ontfti ff<- E . Hoover, 253 W, 
JiLh, thipt, H 3.-3nc. New York CIW . 

WOMEN Wanted! Y<ki can make moprjy 
fuppiylu^ consumers with the well knuun 
Auwldjcti asr&ducts. we Eupnly Btocka, 
GqiLLpmetit Oil e^«dit; a:td tnjch V 4 iii hnw 
Nd ejfprrirnce uetded to atari. CKer 2 M 
11 a :- 1 ly jiald Lame n-rrr-^Ltl 17 s t.nrRi- repeat 
orders-. Fernumjeat, indjeperulEfli, diRnu 
find. Many wonLcn now making splendid 
LilluPLuj. Full or iipare Lljnn. W rLte Hjit.-- 
IrJKh' S_._ Dtpl . _C- L4^ -PTM. Fi uepur t, III. 

RELIABLE Man or woman wanted to 
call on TarmBTS. Some makiBi ilM.M in 
a venk., ExperLrnrc □nnear'nn'irv Write 
McNosa Company, Dep t. 5 P recpnrt, lit. 

htID-BlE list of hetalul books. Pod- 
uIllt Mccharii-ei Frcaa, 2u5 E. O^-turLa St. 
ChlatOL 



AGENTS WANTED 



AGENTS — Salfi3!Oeb_ 2EM^ profit. NrW 
Hie collar support every anan ueedi. Sail 
atorca aiid direct. Sample Me Dclasls 
free. Also oJhcr new itoriis. Hawkins, 

frBT-F So. PearbornL C bjcaRa. 

FA$T SrlELtLx cinblran nf honor for rela- 
tives, and friends of AQldUfa nnd »llom. 
Mujj ajjU WOiEieii s^Lid far iaJcx pLuel. 
Lon die a ire, 19 Murra^at^. New Yuik City. 

A3H Ventilated Leather belt DtJc fi^c 

value f; & 5 c 1 S 3. 25 valnel, Paulpaid nu:h 
wEtti order. Manufacture^ Si4 W. Baia- 
iTHiif. Batllm ore. Md._ __ _ __ 

SELL Drrau;es Low no tl.34. Hundreets 
SGlLSaLlObal L&rRaLEik. Aotaal r.a:upli!» free, 
aenfi dress slse, age. Warlord, Dept. 
H-aBfi, ^•ncLnpRti. QO]q. 

CALL Ob friends- With HTcrEJnir r;. rd 
awortmenti: Easter, blrlhdoy, uLher oe- 
dniion*, Phonal stptlcnerj ! : Rtft wtap- 

plklg^. Dill i.tuEILv Exprrlencifi UEmrLis-- 

sary, dampteu no appyoval. Wallace 
Hrnwn. 3^5 Fifth Avemic. DtpL. J-34. New 
York, 



SELL Nylon tiDSlery and famous iitag- 
pretneted -silk h celery. SenFailonai nroilf 
□ppartu ally. Wilt^ sully for Ir^e ^ClllPK 
-out El E. AbL-grlcan. M:1N. De-pt, III- 

disnapx)liy. Indiana. 

WRITE Fi>r Em.' fabDC Sarnplc-S S-mOJjP? 
atalLtprooI tUbli'ClaltLV Clean WllJi daaip- 

clclh. Require nD LrotiJnk- DvaULiful pal- 
tenus. Lank cxpenslye. lorut wewrltLff. low 
piio'd. CbcPjnlnniiHi:; bl«- Also cnippIcU’- 
dress line. Mi:l viiie Curupquy, Dtpt. 3171, 

Clpglnufttl. Qlilc. 

FREE Watur jinJ put rr nrimE til' yr, inakn 
72 pfddlteLn. Wu iusj.pL>' labeta, Irttltn. 
FnOTmeuc proftEi. QjaLCO, E-2D030 HU 5 - 
ael], Dclrnlt. 



I WILL Give you ij.oa wortJs full ilie 
paakaRW. Eoods. RraccrtK. scojs. ete. Free 
if you aifrac La shaiv IijciLd:; and athcr::. 
Arr.a-'jNtr Bparu EJiue money makLtLk oppor- 
tunlly. Write ianol. D31U MomnoutJi. 
C’JncInnaLt . QliJa 

DON'T Be a Job hunter — Biart yuur own 
business on cur capital. No Knrd tlmca; 
ei is- layaEL: u I v.:i v:-: yaur cWn hiwa, Him-* 

dreds averas^ SJ.ond to $-5,050 attuua.! aai-ea 
year alCci ynar We supply Btocka. -eqtilp- 

u; L'jj*. ltl ETcdit. 2EUI linrun niTi'iifailRS. 

BeEELntr eiperlEnee unnecesiary Lb etatt. 
WondcTiuL opportunity to awn picaiunt. 
pmfitabld- biuLzin^M faacki^rt l?y aaild widi 1 
JndDBlry. Write RaWSeJjjlYd, Dujlt. 
C-I/-F FM. Freeport. HI. 

SPECTACULAR D-rmonitrator. klWkc- 
aell ht:i'i:iuLlOiL[iL tif'*' eltanrr. DtLail-;, 

n-hr-irriTi Emmieerm r- BuLEding. Chit&go. 

SELL Indl vlduflUxtid bulLt, buckln. Over 
ttlOUiand cmblcPih Id Choas*. Fust jnauuy 
ma>4'r Repcwt builnr^s, writo tedav bem’- 
uial autd I. uflcr. H c 1 1 :• l: -F:i.-.t S-pucluiS’ Li,:? . 
Box 1435, Providence. Rhodu- laLaiLd. 

fe -REMEMBER Pear! lljirbnr" cjh'ndai, 
Uncle Sam Kpanku Jao. Ealk 15e. Sample 
life TucErt. Btaiibope. New Je rse y. 

SCHOOL Btjnora — Si'll ^rad-aatlOb cnrdn. 
Am-erlcn'-.'; lar^M-t-, futeat Belhrur dL&nlav. 
atl-’r cnramlnLiian. Ftcc- r.ard:. Universal 
Engraving &z PrlbLiJig.. Bbx TI5-M, Fittx- 

bufaJi. Fenna. 

AGENTS -Ta -raiaiL nur EUcr^turn-, Tiaad 
pionii. Home busJnesi. Mjyh-aud. k 13-3 
Nronr'wa;--. ^c-a- York 

HELP National defaziAuf Sell ExbLehc-. 
Powerful mile tuereMini. antd-ktuKk. 

nfLsoUno. mdors. repair bills, mcn- 
ey. Thgr mbdX.. Pvaria. 111. 

SELL Guaratitftd tPbtLbm^nbi. LargL- 
commlssson dfill> _ . Prices- defy catii|K-il- 
L:an. Nd Invcitnir-nt. NkcLumivk territory. 
Mlhellch Motiametitti , at. Cloud. Minn, 

THIS M* n'n Idem Is a God-Bend to foIXs 

Wild need Eiiutiuy LiuRh at "War-PlR ' 
35o complete. You. make 1009'^ pmfii. 
Woner bark -withciLt ^U(*t 1 CTl If not cn- 
Ltreiy T.JLtJnfi.rd Send quarter tc Ontano- 
Enterpriaes. U. S. ro^t Otllce Box, 5T5A33. 
Rgchtstri. New York. 

WaNTEIs ^sen and women cverFwhcre 
to work fur utL aid rcliabh: Elrm. WY ]»ay 
(-riD.no n woek. age Is unlimited. Writ*; for 
lurrLtcry with .'lazn^li'K 27s5]-in, ecP-EI 35 c 
cam, and addressed ejivelojic, wLth 5c 
Ktamp A^rOFl Hu? Ud.. 5 N. Adftmi Ei., 
Akraci, Qh:a. 

CALL Oil dairies. Sal an repeat rngfithly. 
CarSetan Bales. Fast Hartford. Conn. 

KNtjitAVFD Nam a pHUea. sum ibc±», 
£lvta. Etc. , E-asLLr =aJd, prgdtjs Larne. BietL 
Bros., WmltLTDP. Ma^a. 
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AGENTS : Stamping namr:; tin rrtckeU 
feC'V protectors, EniHplt c heck with your 
pnmt, md^rr*-'?. iftc ginsmiwnir wuflLv 
Emblem Checks check-lob;; name plalea. 
}hu\ Mfg. Co., 3Q3 Du^ra-w 5t . Brooklyn, 

nTy. 

AOENTB — 3flB H r Profit selling sold [cat 
letter*; Stores ftrul QjllcR.. J-Tro sampLra, 
Mr LoJUc Lqtl^r Ca 12B-H North Clark, 
Chicago. 

YQLTLL Likx ruajlyerlng mirror*. table- 
ware, making chipped sift-*- name-plates , 
Plans, OntflT pnons KpTjpkle. PEatnr, 
Iflg, MfrTlon, Indiana. 

AMBITIOUS Setnwl senior* — Sen class- 
mates the- L W Ip graduation name 
-riLTd.t, Best ram hi bx Lulls. Free ljj;L:.. 

Agencies going like wildfire. Hurrl 
era f ten rd a. fan 3A5-L. Pittsburgh, Pcnita. 

AGENTS Biff tln-r i poinding food pn*d- 
ucls. PuL lulling prcjuluio -and bargain 
deab. Low prices. Send cand E i?r bin- nut- 
fit aSTrr with sift Ho- 14*1 -Go-. 2741E Dedier. 
Si Louis Up-. 

AMAZING Gleaner I M&kfci Cleaning 
eu^ Fnmlnm deal* ml* order*. fi rr. 
sample. iSl mca -^ Pll2 Irrmg Fork ChteaffQ . 

WINDOW Elfin letters. New “Roman" 
Htyle. Lame sjzrs. penny each.. Abu- 
hltclT he^UtlEul HTrr iumplT.N. NuW CA t- 
ahigu c. Alins. TS-ii, Habited. ChiC-ElKtt, 

GAS Stations- wans ttu^ r.r-w gntr-ninrf 
neci'ssi-ty Knipp, Long Bca Ch, CflhfOtTiItt. 

GOOD Paul nit business slivering m.lr- 
mm. olatlnH aiituruirLv reflncEruK hlCT- 
tics. fiathruuiii, flxtura bv Late method 
Hrcc pnrti-r uLnrs and proofs. Gumne-til 
Ca. . Aye. N. Decatur. TIL 

BIG ?,li:iv y applying Initials 0:1 automo- 
biles. Ea&ieal thing today. Ftcc sample 
If you sr-J] prlnlin^; and Li.dvprc.kmy spe- 
cialties we Have an excHleat sideLino f*a- 
tiJTiriE PccftlcgmanLa name; nla.tes m small 
tuamltltt. ■■Ralto." 727 AtLatille Are., 
Bos ton. Mass. 

SkIjL tJriili iTii I " I i I’nmplei Yi’amLn 

Tablets. ' ' B i i; upjHH Uihlty. Special oCTc-r 
to agento. 3y day tTi-s-l si fc £1 on. Yngth 
KUl VlLamin*. m2 K- Krfinf. Ch ScAyo. 

DO You waul amenta tut your orooosl- 
tloh 7 Your ofl in tnis Bailee wits p|nce ywur 

inu^ukupc bci-Iare hilrudreds L'f men KtekiOH 

laRl-aeLllnp uroduct*. My folder "How co 
Scciare Aatfll^ r " in- flLLud wltti nniOf. I'll 
FladJV -■stmd yaii a tPOy fret:. F. W. Ju'li:i- 
S0F1. Sfmpnffer C^sifled Ait^-rrtjsipB;. Hap-i 
uJur JJiTlianjfc XlaLEazknc. S(MI E. Onlarlo 
St.. Cbjoimo. 

HIGH -GRADE SALESMEN 



MEF — More money far ymi. Sell bulk 
hnnrbffikp. lTr4*r drbiik T-ain ti-und Pradi 
iLcCn, 1USPM SauLSii -CirfclLrvil Are., Mar^tl- 

JlcL-dl „_WJ s^ocisJjl 

BIG UDELcy daily. Sell business SlaUfiii- 
ery, advertlBLiiB spccl-aUlm. hool; mntchrs. 

ELim.cn.nd tupc, 10l> aClier Ueceaiit-lrts 10 
alpma. oniMifi, pinTessJonftl nsen 33-1 /S':. 
ILTfl-rtl piiLil disily liiifcnst. bes L llnu o I iLi 
kind. Nu cJiperLenet Iitedvd. BUC OUltlt 

free. ‘Wllleoa, 3130 Gladys. &f:partin^rLt 43, 
Chl-r.ELKa- 

EIG CooimlBBSons— 5c:ll1n^ to ntnrrs crl- 
lnSgid -rirsnir UcAeb; r AH-C4L sSli IT mould- 
Jna. TO rrstCUITUnt*. menu cavers. J5lgrw, 
P. Prl ring Ptphk ISI Wh. !y S r . Nuw Yc^k 

ADVEKTI5IHG H OOtt matrinw. Amcr- 
inn’s lurprst iTuinnliiEkirur af miiigz: bb:I 
beak Enatelies. Faat selling iLne Let me 
j"i I r-s pmiiM-nUip kit- unin In mutches. 
Cornnlel- eat eataioe. 13 caEor eomblna- 
MOTt? Pl-nkc* nr|||pe ri^y, Oprnmtsninn in 
.IdvaHW. SUrTi ibr MftielS Comiwinv. Ti3C 

Clrr-nn'ATii ^j, l_VpC.. N-J. gh LcnRa _ ____ 

SEI.-t- Bla Fufi.ir Xtiitrtv $rstnm thrmiph 
i:t (raniznt Ians. Prevent aeebdetit.il de- 
struelSatL. Vital Tot victory. Bamnie 
packet 35c Icolnj. A. F. Ho^ppe. Cedar 
Fail*, XpwjL, 

AD VERTTSl NO Book, mutiehca — tfarlil'fi 
larfreat “direct #elllinjr " beat match EnC- 
tarr cjfini:-; adraucti cash earning ca.ii.ru 
on eytry lyn'^ of biirln^ ETnr.Tirchtc un- 
nctLSHarv: full, tiart time. Low TM'lcea for 
hS«H quality ; Quick d^livrrinn. )mlp yon 
coL And era. Good hi&eat hrbrjLs. FCifO tit r 
dnatru-cllona MatcJj Core, of AmcrlrA. 
3433 West 4AOi FI., Dgpi. E»3. ChleaftO. 

MAN With ear to est^PLlsh xeUili *1orc 
mil Ln (l^enlnip aim:;. I tvrr/ JacsUty. 
JJtadie ordtri Tot PAldanally kfiOWn ti.:s r— 

ufac.tiLrnr^Jc'MM-T. Averagn ifl‘ nnmrr.Es^ 
■dan Stnody hi if pny r-pnOrtuility. E h Ins 
eyirt^lenee un.neces*arp. Worlfl’s Froduct* 

Co. Pent. 103. Spencf r. hid 

5-ALE3MEN — Bull line ilaan calendars. 
KlratPin, 153 Monroe^ ftpchwlrr. U- Y* 



CALENOAR^. Fun? novel tie*— Beauti- 
ful complete Lines all niiea. L^.rr.irime 
jmiLbiis, aamplDB free. Start now. be first 
in field. Flrmipjr CuliTidar Company, *531? 

Cottage Grove, CharaLgo. 

EXCELLEN']' Opportunity BelUnir our 

OOmDiete line OE bruSllcfl, larges l cammis- 
slcps write for aalei plan Wire Grits 
Sanitary Brush Company, 230(1 5th Avo,, 

N j w 

New Speotftltr— Bella ever7 bnaJnMa 
arid prnlwsiiiraJ man, f^mr 415 SllOS 
daLE? pay £27(l freckly, Fa rrel I rJearrd 
py^r Sl.noi>p(j momhly. Write, F. E. As-m- 
al_rLjnK Prealdent, pgpt FM, Mobile. Ala . 

BLadEm Big picifiifl. Post quality. 
Factory prlcee. Act Bladen, BuHajp. H, Y, 
EARN Mari i'-- in ymur s.parr time Silking 
EubficrlntLon* io Pon-ulajr MechfliUca. Bek 
Itmiied EKisnibU | tios. every fftm.IL? n urw- 
neei. Efl bv to -bell. Botiue Paid in addition 
ti> LLbcral rammls?|c^i Srnd SWBtCftrd for 
further detail* todAV. Chnulatmu Drnt., 
Pooiiliir rtii'ohiinlc* M&ffaEUse. 20D E. On- 
tario St.. ChicanD. 



EHUCAT1DKAL AND tNSTETTCTlON 



IMWEDEaTE Opening for arc welder 
rt iid»ii Id ill Kjcpandi‘4 E n m ni;R Lincoln 
Sell COl. Big 1 Opportunity fur Irarnmg air 
wnidjpff Now in blf? demand Bright, fu- 
tare. Writs LJpnjJp Weldlny Behool. Dept. 

W*3, 123] 3 C QJt Hoad, Cleveland. Oh m. 

WELDING — Electric arc. Lrnm nrnflt- 
ablr trad< tiuicklF through actual prac- 

Uce. IhdLvldiuit wiilder instruction at 

hiiTo cost or materials. Full jmni Lulars 

free. Valuable whirling leYS-Oh? bwsk 5^. 
Hobart WeldJpff School, Box ld-321. 

Troy, OhLa. 

TRADE Journal!, Large LLbE.. See O-Uf 
advertisement under Bixiks, ffbrdadlub. 
Lummfrri ql gngTarlng FnhhBhlDg Co. 

FOR Ap extremely proflUMe LLTetJinc 

bUSl net*, Operate a collfc Ltnn ag^nev- 

eredit Jiuresn. Inenpenaiee shot c cuarse-. 
WrJtfl fr-nlf; Ar.-.r.^inlr;: Hi v rn rn^-r N Y. 

W EUpTNO Open* ^hc wny tb good nay 

Slid future in JOLpurtiiELt Indus tri+'j. O- nw- 

litg need roi trained wvld-JB. Fruuare 
now Fuk^UcicK pi'Tsonat i ia inina ?nftrc 
time ac home and Chh-ago. WriLu Em free 
facLs DtsbUcs Kns1n<rnng InatLtute. 1314 
Belulffn, DrpL. 1.33, Ohlea gn, 

ENJOY iteatfii. Becaane frcDEcuLoua] 
oeroba;. Free health booh. Write! Emil 
Kizofl. 1154MU North 52 nd Sum. Mil- 
v.'^iikee. WL&. 

OLIMSCaL LaborntPr? fettiPsa taught In 
your o'yti Horn* 1 , riaetlce ouiflu Eumplled. 
£r ilIrtLr (rer tmncTiftl Technical Insti- 
tute. B mt ft73-E. Austin. Texas. 

AIRCRAFT Training. New, simplified 
COUrJOB. ALrCraJCt, ruslne mechanics, 
^Dpst, s draitlng. BhJpxturd weldlug. Alao 

hu:U? sLudy. Ftihi repy, ALrpa-ft-rr. 
ern Air CoLlege. Dept. 11, AJIjaUihriL Cali T 

BECOME An accwcntftptt Short IfiPK- 
ppnvlve course. Write tu- Cantrell's InstL- 
Entf. TCHia Hfrjrlfy. Fnfb I Q. CQ lom ao. _ _ 

LEARN shori hand- typing easily. DaLh 
bnuk^ 3&c Oil C t un, 1HZF. VeTCIn nf?. Teff. 

WATCHMA KING— Learn. Maceyial ih- 
fttraetkoun fur sLart an-d wholesale SEippl’ 1 
fji til | C £ . all £1 OD Refund nbt Hatislar- 
tun.', ij t^warl'j;. OiLvc. B E-. L ouJ*. Mo. 

BABE EiBht flllthmetJe a:ld tnanuv. Few 
IraflHj i\ M . TinHloy. Oak . Fart. _ Illinois-. 

LEARN Telegraphy 1 frptp-ndld uppe-rtii- 
nihrs. now nr(i rail. AEI EkftrHf-C’S low Cat 
jj-Iim; frte. 1>& clg4i Iia-f-titute. M. Val- 

narais fi In diana 

SEND. M;- i-EJc, secret Language learned 
ra-SLiy In munLh PracUCftllV BhOCt EiIh- 
llsh. lUBtsruetluU* 25c. Tx-C bruit Irts 4il? 
^rr-rj;i. Burbank, Calkfortila. 

RADIO Enginf’rrlnir. broRdeas-ting avia- 
tion and notice i-adLu, iervirin=r. marina 
und IJ rT-,e Erlegraphy taught thOEOaahly. 
All f.ihercM's Ja-w Catalog frre Dodge 
Institute. Drnr r. vatpaTtlso. Ind 

NEW WrtU'TS needKfl ?Ttt twt stlD^S 
your JiblLLty. It’s luti.1 Wc .show whil us 
write, help yom !?cH. NUBh UEWteard. No 
ObltgalLotL Cojzifcit Wntcr'x Service, 
t 1BII-J. Bi. Loula^Ma. 

PREPARE Fpr pwt office e™n I nations. 
For free ILtesrsture write Lakey irw Pce- 
parntfUT ^choni. Department F. I3M EnsEi 
E 1 4 Street. Clrvetund. Ohi o- 

BEST Pay trades all times: short term*. 
LuH' nisi. Cfltaloritc fref' Cl nan tntor^t- 
lfi cr work. Deonrarlht. papurhaugiisg. 
graining marblLng. sign and pictorial 
work. Chicago FaLtiting School, 152 West 
Lakt: Street. Chicago. 



MAUHlNlST3 And Ewii TnaikrTK urRCntly 
nr-E-doEi In Cleveland. II LhteMixL«d ip 
Learning the.vc trader, write Krause Engi- 
neering CO., 372. Haim-a Bldg , CLrve|nnd 
Ohio. 

SECRET InVradiratlOai. Experinnco un- 
necessary. DeiKtke pariltuLan f re*. 
Cruise Warnirr, BTOa dwfty. N. Y. 

LOCKSMITH Course. Lrs^k plcklns. 
key mtLlig. ere. *1. tib PL-etiaid. Luck- 
Miiith. tignadiftn. f esas 

BE COMTE A Dcct-rr nf Psyghntrrgy 
(Fs. D ] Teaeh secret of cooteoLuiecLi. 
happLnexs. H-nlve mental worries Fr-re 
book. CoOtfte Ot Uni Versa! Truth, 2 (I- Is 
I Eft-U Jao N snn . f:ti i ra go. 

DISSATISFIED? FJ&d Opt definitely 
yfhat Job or prolcEalon you ate heat fitted 
fur. Writ* Vnrftdanal Inti're^t Bem-CC, 
BOI C-34, 22* aullivan SI.. Hew Ynrk 

tool DoiLffn-Inf pays big. Htmic sttidy 
cuuiw. LirW cusE, E;l 2 ? teruus. Frer bunk - 
lot. Ohio Institute of TeelnioLtigy, Ho * 53, 

Qrfenvllle. Ohi o. 

” WELDING, SolrUfilrtK, plausig fyJOks— 
LafeRl titles — HarHuLn cataLoa free. Fon- 
ular Mrchunic!, 6-35 St. Clair, Chicago. 



FLAYS, STORIES, MANUSCRIPTS 



HMi2 HVMOR Market folio. Over 3IW 
pa^ Lug inurktzLs Lux Jc kuK. rariaari!, hu- 
m-orau* poems, stories, addressee cartooa- 
|stn wantLpg sugs, JdvB!. rtr Hie SM^H 
poetry, grvctlnfi veTtie murkeE JdLLu Euvcr 
15fl payLng market* j- — Jfle Market folios, 
Complete nervier?-- -all wnLing hr l<l.-. Par*- 
IhiUl-am JjiT. Bit r Jimu. 1 Ea^l 42ud BE rut E. 
New York. Nyw York. 



B TORIES, Novels. pPmiH vauEed fer 
publication. Mnr.y eager markets. Aultwr 
xl|] heLu ymi sett. tLlanu.^ciiDb; muckKlnt, 
icvLsed. LvDDd. ChnstQDher Carr. 353HA 
d l(it nut, Phi |n dr I phi a. Pcnna. 



CARTOONING, COMMERCIAL ART. 
NIIOWCARE WRITING. SIGN PAINTING 



YDD Can leai-ti carE^onlng eaelly from 
cartoonist's pnginnt*. Hams. 3Hi Nprth 

2-tith . Qjnnha. Ncbi . 

EARN Mono? evening, copying, dupll- 
miipg comic carluuns tnr advcitlxern. Ad 
ElH:ifVJi:T. Aigy l^- r Wu. 



BECOME CartiionU^ uycmSeht! rmn't 
cnpy r OriginHii 1 - ruraic clmmrkn sr^lanE 
lyf Hu. i: Cun! Make money I Bush name 
for Ei re detuln ! NnUcnal Arlhsstx. BUi -A 
North MavSqiLiS . Da llas, TtJCaH.^ 

FEN And ink drqwjlVKS, hr-t un draw 
your aehi'TtSn i:r Liirl ciLta[uL r u^ HlUAtra- 
tl i: ns, fropi photos. eopLcB or oblccts Rest 
’n ork Pint fair ivrlcea. HnTBldLr StUdJ-ud, 

I HI -IF pm: dale AVe tiitii. C5tCM0._m 

CAF-T-OONTNCi Cnurnc: — 30 SllUxtral^d 
]e_iPDm, uver 50C abUbn. (Lrawlnit nan^r 
l>ena and pencil*, cample^:, si.itfi pustoald. 
Muntej Studic, BuK 9D5. FMdenft. Oallf. 



BUSINESS KhRVICF 



MAIL Address, >uuk name, 45 HO nn.onth- 
ly. Kny, SUmson HuticHnc Lm AngeLra, 
Calif 

CTUCAOO Mall nddrwa: JL inaafcthly— 
Receiving, relo^wardsiig your dusIthkh. 
buraffinal raall. Oeptml. 3» West Wash- 
[l-.etofj i Fjijnbljshcd l_il 1 51. 

&AN FR-ANC1BCO RefciTwardrnpr acrvlih.-: 
PTompt bguded, ubUfeing; tl Ob month. 
H452 Market St. 

HAWKINS Mail BervLcr, WanLlHffintfL 
D. C. . will rrceLve-relOT ward your mail 
E ram tUbd Fourteenth, 



ADVEOTT5ING AOI-NFIiS. LETTER 
WRITERS. FOR ADVERTISES 



ADtTiF.TlBE FroRtnblSr: <15 rtacHes 

5,000. Wifi Sunday ncWSpajMT r-rifldCTl -With 
21-wocrd ad. Newspaper, magazine, mati- 
Ing-UsE ratobwk. frcE. CUfHtgn Advcrtae- 
jjig A ijcucy, 20-FA W-OSl Jackson. ChLCMtt- 

ADVLH.11 BE. 24 Words, 1*9 newspapers 
SO. Sd. Lb-t! frw. Adv.'rMsIpff Bilriiau. 
<515-C Cottftire Or n^. Chlmsu. 

FREE — Nf» Advert^pra Ri-C* GLLlde. 44 
panea. Include* oyervtli I Off. l-owrat rartfia, 
E. H. Brown AftvcitiKirjg- Agoaci. Mer- 
clhandlnE klart. ChlCAKO 



ADVERTISING Flaerd all magiixJrLu. 
newfpapcrp U o A-. Evmda. Luweet- i-aE-es. 

Free a«rv:n'. 54 -pate caSatog frer 1 Baker 
Advertising Asenry. A - lJmi- W Madiaon. 
Chiefs a. E. Lublhhvd £5 years. 
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POPULAR MECHANICS 



TYPEWRITERS DUPLICATORS 
OFFICE DEVICES 

"HEW truces*' 1 slcndls (or atl dupll* 

cnbor.^. ill. 3D qq|rn nL 2i 5 quires 3!r.&0, 
Ust-d □fljce stencil duplicators, typewrit- 
ers, a La M up. Sril-teKdlbs post ca?d 
BtencLL printer SB-. ID. Writ# Pittsburgh 
TTPevrrttcr Supply, Dcpurtmcoi K-'At, 

Flttehurgb.. Fwiitna 

TYPEWRITERS. Adder, minu’OffrnDlk. 
ftui liter up h , iLddrcasOgruph. Send for Ireu 

] JstB or raacninDS that will hcio veu at 
half priat. PrqiLt. 3( Pruitt Bid*.. Chi- 
cago. 

RUBBER STAMPa AND OFFICE 
SUPPLIES 



SUPERIOR. Indexed. Two Hue* 36c. 
three 3Gc. Edur 5Qc. Slocum. @14 SiadLcy, 

P^nia, lthnulg. 

MAKfc Y^ief ijwu. rubber FtewiiM, tnhi- 
ptete intent ■.Lulu, di:Lwmg:. EarumLas. £5e. 
Harvey. EC EL l ltJi. OafclafkE. -Calif. 

CUSHIONED 9 line* 35e. 5 lhclA[ arta 
H Lcim. &ox *03- ycuni Estqwtn, Ohio. 
KUHHEH fitwnpe ALL kinds "catabos 

Jj-pk. I JJ j 1 1 •: o □ Rubber Slump Work:* , 

3513-PM NOM h ROEkwe]], Ctilcaga 

KNOB H&tidLu, cluhinned. 2 linn J-llc, 
3— Ujr. y fornix Work*. penterport, N. Y. 
3 UNIS aTcf Cushioned. ihdekud. 35e! 

SLnj -ipr:te, WaqwatOfla. Wi5 

2 LINuh 25c, 3 Lines 3&e. Stump Works, 
Auburn. Nebr. 



PRINTING OUTFITS AND 9 Uf FLIES 



INEXPENSIVE U A.U Pmi L lilh pmi, De- 
r ElLLs IreC. NOVully Simp, LlawzLr.vLLte, 

LoulEHm. 

P-ftlNT ¥oni pwn caidsL ttationerv. Cir- 
culars advertising. Save imuity IrimpLr 
ruleu lurnlBhed. Print for ulhers. rdee 
profit, Junior outfit (3.33. senior outfits 
1H.55, DeLoil* Iree, I Lrtsey. Inc,, T*II, 

Meta leu, Conn. 

PRINT At home, foe wfl] brink * cgm- 
■plete calaloa oE or e*a«, tvoe and iqppLLed. 
F. Emitter Ac c-rvTnrjp.ny, S Columbia- 5L< 

Newark . H. J. 

BARGAINS — Presses, Eyp*. supplies, 
Send stump, lig Harvard. Cambridge. 

Mesa. 

USED Presses, tviie. supplies. Liais At. 
TnrnbmiBh. Service., Loy*viUe. Fenoa. 



PRINTING, HCLTIGIMl-JUNn. MlMliO- 
GRAPHING, (iIMMKD LA 1 1 ELS 



GOOD Pj J iituiif reesnna'bly priced. 50H 
letterhead*. blotterc, atateoLente, envr- 
tepes. card?. 11,50. Let us- ktiiKW your 

printed requlrc-mimD; for aur low t-B 11- 
mo.tts-. Write today! BirclLwixjd Fnnt- 
Eaat Paterson. N. J. 

FQLDEFIB — Ail alSts, im'nL prints, Gp- 
vrlnpi*- fil3C t 3I.D0 thousand. SaEi:p]«. 
Goadpifot, Harrlspnlmrg, Va. 

D13TINC7TI VE Job- printing, JP&rUGU.- 
lera fre e. W. D . Treiater, ?AiJ rov . Pumja. 

PERSONAL Sfotlpnerr— 105 cnvelejws. 
305 sheets i L00 tlCLprttLt^dj (i.Jli ■j'ralekt 
Printing Co,, 13311 a t^el. Dt-Lnal L, MLrh. 

NOTEIIEADS^ — 3-CoInr prJptLmr. Col- 
OTTd twnd — 10D0. $3: M0, ?J. 

AdanLS-MuJJJnn . Rig Camel. Va. 

1D0D LETTERHEADS. C^culara. etc., 
SI 95 each. Samples Tkr^ftpnnl, 

Max mg. Chlen, B0. _ 

MIH ECKIHAPHTNC—4M 0 1 bKil ' capi« 
ST.TS. Pc*- 1 age extra. Sample*. L. H r 
Cuanck, Fl iJ t nji, N Y. 

&509 PRINTED Envelopes, sfi.50; L0 &□ 
JetlerbcsKfa jmi envelope?. S5.50. Etoe. 
e^qy. 30 Eaat 33rd, Hew Vnrk 

LETTERHEADS, BUtemopta. 6^* en^u- 
]ppc*s, pOaLLard^, 20U El OU pewip^ld. Flep- 
nevllle, 007 W -Ksl Rou :-uwH FkLtiLdeLuliiiL 

CENTRAL 'Wt'i.L MTinirr *— HCAdqunrWFB 
for dollar speeLals. 3u.cts.un. chi- 

cm ^ 

DISTINCTIVE Printed Sfotlonery— SOU 
note SlftB, LOO i'CL', tlupra, S j . UU pn*Lvu.Ld. 
Other qutftntlons ih-en. Victory PraBH, 
IridlannLi, IuU-il. 

3HW LETTERHEADS . LOfl Eim'e- 

IdpL^ j.\ Of! MuiL Pr inting. Uam-crs. Muk?. 

HAMMEHMILL Lt tterHeafli, envelopfis. 
all r ■: i j u r : : . 22 iljl« types, Frre gartleiltarE. 
WMMlruJI'S. 31TA LtfWlj, DuiuLSi._Uirm : 

B5TTLR Printing. bu^incM-PT^e-^lonal 
a la Llortary , labuls, atickura . Dbbbs, Wli- 
Jmrrsburg, KariBaa. 



IDO 6'jYtl LETTERHSSADS. E00 5^ En- 
velopes j 1.50. C„ P r Craiiur. lion 95J. Chj- 

BWB. 



W1EJ, NKehnnuc nLlnnuouraptiLiLC fur 
anyUilzLB viih le. Wnnt have you? 
Dollar Letter Service, m West Washing- 
ton . . C ti Lcwok 

QUALITY PTlntanff In dollar iwclie^. 
SAntp lej. Ecnnfl my Prcja, LELCr^ic, W 1^ 

EVERYTHING FUnted, wtiolesale 
prices. Fru#i hst, Midwestern FilnUnff 

Co.. Spri Agfl^ld, Mi^Our L. 

JD 0 atlCKERS. 25c. New Cite- 

lOB, La hiiS a. C ptt'a, Wh vitI J. K n HS- M . 

quality- PnntLriff, mliueoifraplitiiB— 
unaurpiiasecL l.nwr prLtC? aftTfipil*? foee. 
Fame Fr-sSJ, LaLbrc-p, CaJtf, 

&50 ^*2-lk FOUR Line Buminccl s Licit era, 
2hc. Mnntx PrmLrrr. iijuHLiin'.T. Mich, 



JOB Fnniin£. Qujik, jraaOLLubEu. Slud- 
ilos. A lLantle. Box 053 -H, Roct HILL, S.JC. 



wanted .Printing gF all kinds by thou- 
eane La of out rsadurs. Your sd in tbl* 
spare well bn op you Borne nlee order*. 
Write fur positive proof. F. W. JnhnaaiL, 
Clia&med Advertl*lnff Mb miner. Room 3D4, 
2qD Eiu-.t Or-UtLo Street, Chica-ffu, 



PATENT ATTORNEYS 



OS PAGES OF litfj F*r Icu-enfora-, Tbto 
vaLuaMe ftdvltur/ booka specially prtvared 
Inr men. with idea*. "Pufont Profoetfon-" 
r - ■ t L t, yuu sieitt id take uuiekiy without 
cost "When and Rpw La- Ecu ad Inven- 
li 15 ii' 1 liJYfh juu aix biLSLC atllfj; In cam- 
□LCTClaLLse your patent i-JfihtB. Bntti backs 
srnt free. Write ns totls-v Ln conndence. 
Victor J. Evans Co . RbffKti’rcd Patent 
Attorney*, -531-C VicLur DuiLdnstf, Waah- 

Ington. D. C. 

INVENTORS: Take first afop foTvanl 

protecting your LnvcatEon— without cbli- 
jr^itqo r„ wrur lor free "Record ol inven- 
tion" form far r , . , = iubli.^,hii!.L 1 ' oaie of inden- 
tion. WO SltO sujid fiec— ffl pasc- bnuk, 
"Patent Guide for the Inventor" — telElng 
impbrtjincn of piumpt act I on. contldcnLluL 
seard: serviLc; luiv |n ai'tfc and market 
inventiiortfi-i dateila oE convotUent ^aj uLKiiS, 
phip ijend for Srec "FAtont OuJdc" aod 

■ RL'cuTd Of In-vecLtJfMi'" form todsi 1 CUftT- 

ence A. O'ErJen, ReBlalfTed Paicnl Attai- 
ned . 31B-C Ada m-n BuLIdiui. WaatiiogtoiL, 

D. C. 

IN VENTOEiS— Patent youi Sm'tnLinn, 
SevuTC- b*wk b "Protect. Finance and Sell 
YticLr Invention." Nc DbLiR-atibn M-r-Mai- 
t-d-w and Herman. Registered Patent Acmr- 
neya, 1,31$ Pmrt&lcr BuildLng. Weahlnfiton, 



"INVENTOR'S O tilde." 150 m^chanltal 
:i:uvlmiil , is,Es, Et<:c; zudilsr^i nik patrnttng. 
hi. I |J L'i f: Invention*. Frank W. Ledermann, 
154- Nimwu Street. Hew York . 

L. F. RANDOLPH 302-0 Vlcitnr Bid*., 
W'ashlnKfon. U u Lo* cost. Book nu(£ 
hLFotttiafJaa free. 

PATENTS. EwiiLct free. Highest reEer- 
OJlces. Beat rt!BULt*. FiajnritnftM Aafitjrrd. 
Watson E. C-o-lcman. Patent Liwver. 724 
NLnth at. WuhlMlQB D. a. 

I N“V f;ntORS- BfEcrc dlsclDsln* vou t in- 
VtillLOn. 10 aiLVOOe fien I fnr [aim "HvJdcnce 
n( CdFicmtlcri": "Schedule ol OoreroniKiLt 
and Attorney*' F^ea" u-nd instruettons. 
tors It free, Lan^n-^tCT. AII'FlnO Jc ROmtnel, 
All Bowen BiiildiikB- Wa?hinnton. D C. 



FOR INVENTORS 



aNVKtrrORE: Tokv nrsC fitL-p Inward 

yrnt^cLiiiif yaqr Indention — WlrJiaUE ubll- 
ELlLtlcn. Writs fbr Ernib "Rr’cnid. nf Invep- 
tli>n" lorn: tnr c^UibiLshtug date oE InvetL- 
tlon and free "Putin! Guide fnr the in- 
ventor" — teLllnj Importance uE urnnipt 
uctlnn, cnnfldi-nilal search SCTYlCO: HOW to 
e^Il in id market JumcolIcjim; iJri.-iiL: nr con- 
v i'liLi'Tit rinyrqriil pla.n. Bend today Fin- fn:c 
''PatetLt GUtdr" arid "HiTUTfL OE Enven- 
utm'' fnrm. Clarence A. O'DriaO, Unen- 
tered PaLc-nl Atfornny, ?la-C AdaJbi* 
BuildLnc. WajintELtfLa o. D. C. 

TWO Valuable bocks about patents and 
n^lline irtveottnps— free, iUec victor J, 
Evarn ad'.vTtiBemeni under ■ Patent AL- 
tnrjieya" etimstflcatlon. 

BCl EPTHFIC AdVlec UO Jm'entiye ldua.% 
Send n Lamped rnTrJ^j>c for POTtlCUlOIU. 
Cr-j:hUll -Aid, BOX bi, BraLELtrce, Miisn. 



IHVEHTOH9 — Patent ycur 

t, FLnanec and Sell 



Iny-uiLtiai:. 

fii'cnm batfk, “Protect. 

Your ImenttotL" Nu obhuiLiun. Mchfor- 
rew 4md Eierman. Registered. Patent AUor- 
htys, Ulfl Barrister Building. WashtniitcTi. 
D. C. 



INVEETTORa— What have you to *«]]? 
Mnna^er h 3 ip N^nji Ninth, Oolumbu*, 
Qhip 



SAVE MOui’S-'! UlOe, U'Otry, Uufure J-mi 
patent I. Market LnvcnUon quick ayatem 
5],&U, Inventor ' b Guide, La-UTcrese, Wib. 

ALBERT E. DlVterlCh. TCffLEtufad Pate:li 
Attorney, successor to Fred O Dte«3Hch 
Co-., 61 ]B CoIuihUd llLd|., WajitiLnafon. 
D. C. inventor'* Handbook on Fatente 
nialkd Irec on req uest. 

WE Lceatc buvere mentorloua natented, 
qnpatenlrdl jnvenLipn.';, E| -will sell. TCPlr 
Immediately. Descriptive Itooklot,, reter- 
rncc*. frce> Invention Reporter. 5A-1123B 
gfluth Pairfteld. Clurano. 

HAVE Yfld n : : 4i. i n hi . prswUCftl LuTcnLLon 
Tor sale, iriLtentud nr niipaLented? If ao, 
write Chartered IniNtute of American In- 
srentettt, Dept, 4-A. Wa ghlngfon, Dr C. 

i -@ELL Paiente. LsLa^Jj^h^d In 1505 
Chai.l« A. i^aEt. Ij^PrA O-a^nn Avo.. 
ROCtuiatet. K. Y. 



CASH Fill pjacLLcal Idea* aihd Jovenumu. 
Mr. Bat!. AB-9I4I P leasant. ChLcasta. _ 

Sell Ynqr potent thrcuR-n a sFiall claaa- 
Lflud. ud In PcDular M<-chamrn Llanv in- 
y-entora ha-ve louncl bityera Ln tnua wav. 
Aak aue lor prtaf — I'll gladly Pend tt fo YOU. 
F. W. Jcmitson. Manager Classified Ad^er- 
LbJtig, 2-JU E. OuEurm Ht . ShLcakO^ 



INVENTIONS WANTED 



WANTED ImmtdLulL'ly , nevemt impat- 
rnird Invontlon*. Send. Liame aod addreoa 
tjily tvr instryctfona InveDtlon-BexvlCB 
Compaciy, Dl-pe. A, Profeufonol Arts 
Ifoil'liijg. HagerBtown, Marylmad. 



WOULD You lEke ateady JuL-mn^ Crnim 
unpaLmted IdeaaV Write HeodrLson, 

AriCjLi:, WL'inaziAin, 

CrAiJH Fat tnv-entlona, Patented, pond- 
lot, UO pa ten. ted. Wrllt: TTp-i versa.] Guar- 
anty Company, Box T13 r LanciOiter, Ptojia. 

SMALL I u ■. c-ciljonn wiinL^d by manufac- 
turer*. I'll help you aell your Inv&sitJcn. 
Write for free efoculur. Stanley Hull, 
Euclid A^rnuc. ClfTglpnd. Ohio 

SIMPLE. Praeaval LnyentiDoa wanted by 
mam i fac t iirf-r&, patf-ntefl OF unPUtvntOd 

For JLiformation wtlte CtLaiierKd IrLsittott 
□E American Inyenlors. Dent. I-D. Waiih- 
“laE-ui:. D. C. 



CA3H Far Inventions, patented, unuai- 
-nntrd. Mi. liaSJ. A-9441 FJea^-arit, Chl- 
ca(o. 



PATENTS FOR SALE 



HAND operated mixer, patented. kLius 
flm:i and sliartenjcR fnr p.r: In 35 1 BecondB. 
Ui ; l--I l and beota poeat*ei, 1 1 ii n v ear-tables 
imm pot. cleans wlttL u swish fo 
w liter. Cl'M'ap ta inanufootorE, one con- 
Unuou* coELVolutloo ol ■wlr-r. Shape, 
spberionl. AUrida Jenwi), 3335 No. Barn- 
■li rd SlrnL, CbteagO. 



PLaSTIuS Huttf gun. dJapenise* uni- 
formly. cunlfouausLy, T, fus^ntn, Frftnk- 
Ud Mine, Mich. 

SCREW Bolt Luck lot diKJin; rain nnd 
wntcrproof padlock. Antcn Rot mr, 504 
Wiut DfoumdlA, MilniLUEi'e. Wls. 

traction Debtee for rubber- tlMd 
teaeLara, antiieiy new. Curl NnLson, Dy- 
sart, lew a. 



MANUFACTURING 



MQ OgL O - fl tnall Int mamtfocturlnff. 
Mulals. plaeitcs, ete, Milbizri:. Burlinglnn, 
Kentucky. 



HOME CKAITSS1EN 



SQtlAREKNCrn'EHilJ Mukr bclt.i, hand- 
LacB, ete. Quality ttml darnplM with eat- 
a3bk. fnce Hcffinhr'r* bwk. cats leg and 

sa:nplt's L0 l. Special! Ru^nliLr *1 bunk 
with DOc beglnnerB outfit, ail Far SL. P. C. 
HcrwLif -Cn , Dept. 131 Sands St., 

Brooklyn, N. Y. 



GET Frue; laathurarafL i n:: I r~i n L; rin nam- 
nhlcte, prieea cl EeatJiers, toolu. prefect*. 

l-'iL r Linalinpr Imbby. Untn bi'.i igLi f i.S gift?. 

Leaihei taosplts 5c. WLSdor i Company, 
153k g fosfry, DviR, 3F, Chicago. Illinois. 

I^QCkSowN Klta— WalntiL pLastte^ 
eat'Vud. inlaid — [uraiLtiJK!. lumps. [w>veL- 
tlcx. Ship mccUla. Machinery. 40-a^EV 
cafnLcg. ldc_ IVowf cruft t'laLn- 

Ytew. Minnesota. 
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d-H LAWN Orr.iicnF nt pattern!?. p-innc 21 rf 
high, 20 novelty pattern*. 20 HUhouette 
natiern*. H3 pntterns 11.00. Modern 
Woodcraft, Saginaw, Mich. 

MAKE. Mucii'V bujldl tie bird tlflUJrtt!- 
Dfest demand. ILLustnted Instruction 
bixut 35 l. Pu-pnlaJ- UndiaiuQ, 20b Em-,’ 

OptftTjg. Chicago. 

DEFENSE Wcrlf fur hnukf nhbpn r NuW 
pamphlet Ulus; rates home Bhopd maldne 
dtfoOio IMjctv; for profll, IT&O wards. V 
|ihi>Lui;~^i>h Send riiinc, Crnftxrnan. 1RJ 
Wun.h Street, New Ydrk ; j 

II FULL Sl^e what-not patterns 25c 
ini n_ AtbrzflfiL £un.icc_ 74(3DI KaLlroad 
Av*., O maha, Netnv 

LEATBERC R AFT5MEN : Seud IDO for 

firw handbauk and cntftlwrue of tools und 
iUT0D]£«. E. A. SWrtl Lfljnpany, Itit., 
Loithcrcraft tHvlsLon, A -55, 14B StoLe 

Strrjit . BlrvETniinLLn-n N T. 

23 LAWN Ornament patterns 25c. O-Lhur 
patterns; E5"-3n ,, “ blfili: Dutch cdrl, Dut-ch 
Imf. pirn tt, bull terrier, McniMin girt, 
JlOXJtilll bOV. dWarF. muiauln. flawEr if LrE, 

ifl[j r-jLnji; 2 (at J^c. 35 naveltr ra Herns 
30C. All 62 ru!l ll-ae pallatna tl.oc Jjaat- 
pald. Strother. Bos 3B3-DII, EeUn^ton, 
W^Fl Vlrnzjila 

DO Modem light furniture E:uLshL:iir f*r 
ynuriifiJ nr a* a business. New method 
Lind material:? r:ve bra.itihiL artistic ti n- 
lsh. En:-v 1 FascJnatlsitf ! Staid Jur free 
j«im.p]p illli j dcinijn concerning Inejcprasive 
jr.iL Li:id Jilatlrcj-ullam Pn-ler Bus 

J54. Wa-3llLSLgLHi-]S Brld^i SLjLiuli. Niff 
Yorfc, N V 

LEATHERCRAn’ Ili'adqaar le-ra. Leath- 
er, took iLTLri in^Lruotqotifi Tor you to make 

IdQSl Ar'iV LllIcli; Jij sunLli! t. Also archery 

snd woodcraft iuppllra. Send tai catalog. 
J. 0- Larsuzk Cd„ LUU No WSICker Urlvc. 
Chicago. I]]...Di:fcht_ IftfuD. 

""KNorKi-JOtvW cedar cheat, lumber. ve- 
neer*. : L ! i j 1 r l. L ■.■ 1 3 l.i La kiR Ufe Q 4 Lc 5 Knp- 
r|a1| Cr EVrjirijT A 3:t 

MAKE BeauUEllt MrXlCan plaqura. Sit 
jinUrrnm, rnmpldtf instructions 25c. Mex- 
ican Art craJLT-. Eaq-li: P a ss T^sns. 

EUQO TELUHOW Flans. Explained. Fer 
lldtQEcrafi rrs cjJ nil no:s. ( ?\ oj^I dLocL list. 
life C . KlZig. □. Khalil OIL. N._][. 

BLACKOUT HrtdquirLcn 1 Vm-rtl nn 
Blind fliEppUuM, .■ . 1 1 : l d o . rirrtn.L||j fnr window 
jfHrtMtlhii. Wholt^ale cntalD* JG-l-. ' Mau- 
UJnrtLirlnu Bflflkh'f }l Ull "flobona/' 
anngf^vlLEif, Ne w YopIl. 

CRANT^MKM: Ho sure read ndverttsc- 

IQetit 4 jI Wo - M et Shop, ;;.i k » ] B4. 

WOODWORKING Power tools— MaX-o 
thrm ynuraelf, Lnthr .^rrall mv. snv C-i- 
hie dcEll UTt^s. uor^able Bander. hacwSaaTr. 
j:: DLnri^ri plane. CitmpkR-Er dutdlk erilT 
3&e. FothLLap M' chn.iLi l’s FTCda, 200 E. On- 
tario Street. ChlcaRQ. 

MODELS AND RIDDEL SUPPLIES 

LEARN 1‘o CTiJr>y your ^pafc time, Oct 
Hie k re lit r:; L Bcnlr- Mndtl RaJlruud DllTji 
B oon ever published. Act quJcRh'. r. n:L 
£end lUc Ed Jd-^nLu- Drait JL Cu., LLburtj;- 

Tgjjle', H I. Di-jH. ? M. 

LATEST Engine cainlbg 25c. ReliEndud. 
Howflcdco, A-3tlT North Ashland., Chl- 
inRn, 

MODEL RalJropdcrs. send £6c for -cppf 
d£ Mudel naklreadift MiitfnSCiue i'.Jl'J 32-pfl0e 
hoffU-ct. ! ‘ Tf-iHi r Model Railroad " MffeRl 
iLniln^di'T, Ijfil W, PLiiree, MLEWiiulE.ee, 

WlM. 

MODELMAKER'S KpUr: extra lzeeR r 
ebony e&cobota hendle. tide postpaid, 

* L Jti!E~inocjfi-, ' HcTwyn, Mnri'ln-nd- 

FHEE* New big c&talotr of icrord bi^nk- 
JpR nLudr-k. 52 pirLiiti!- purlccd tfeHes r 
drawings -sluI oiher iDCoimalLci] malcD this 
□ inodeSer'^ rcCeruucu tiauk. IuLliidea iir- 
lenes. speed baaty. TJioe carF. ladin ^inn- 
rol. Enclose 10c hnndilnK ohnCRi-. BL-rlcr- 
Ir'v, Dfe-p'.. PM. 230 SLijUbell Street, BL'Mi- 
li-n, J?<- ¥- 

TRAINS— "O ' catalog ""ic. "HO" 10c r 
Walthcrs. zrt £ rl c. Mllwimiteg- 

pOWt:R Rail way a, Lratilon en- 

i'lllu . aleatn snd gasoLLne fnplR«:. ah m- 
Ch-E-SDncs. meialH, tools. S-i p^Re caLHog 
2 it. CLtas,. Cost, Ventura r Call!. 

^SiNSATDRE Steam lwOQLOtlvns l>nw 
catalog llEtlns - all Blztld^ll:a , ueeda 25c. 
Lutlc Enelni-S. WLltbljEfft on. CalhOFFtlft. 

""CAnVED Hull flhla model IcIT-k - Shsp 
aisd vaelrt model Jlttlna;: Ujudet V Of III 
po;|s TllnatriiEL'd catalog 20c. A. -J. i'ish- 
ar r 10D2-M Ecuwah Avc.. Herat Ouk, MJcLu 



Vadcl klfe and fltlLnRS. Complele 
lljse Flutktx znadeL yucht -cqu iPEncnt. All 
Eouctier. Fisher. Marine Mudd and Ideal 
(tits, burner; and blueprints at catalog 
PiJiW. MikL (NHnplctc itofk in Nra- Kne- 
land James Bliss Jt C=> . Inc., 230 State 
Street. Bos Lon. Jj-assachusofitA 



WATCHES. OLD GOLD, lEtt'ELIlT* ETC, 

PitOTTT Celling *S ItnmrUnt 
ImneraLi. EXylftftrf l>acjk field tes£.s. 

& no poetpaJd. MaiXet ^oupciatlon. Lffwrcf h 
tins 5$. Coloradn Sprin-gf;, C-olo. 

ORAL!! — Collectors’ paTtrls SS-.flD. Lap-I- 
dnrlos ■parcotF bb. Catalogtic Jret. Nor- 
man Seward. Melboiirikif, AkutraLLa. 

^Ildll REBUILT WttChca ! Fr-re cataJuKMi 

DiajcuMidj, JuWelt-y. (It pu£tau r u). Tils 
Ntw Tuit Joh&eia, T-L Bowery. Dept. M. 
Niew Torku N. v, 

ELOIN. Waltham watches tLftb. Moke 
hiff mgncF, Frpc liMlch and Jewelry -ciiln.- 
IdK. PlVtnOU tlL Jewels C-.k. iea-F Chilis] 
St., Hew YorX, 

QOLD U5.OT Ounce. MaLL old Bold 
teeth, diamonds. Jewelry. w*tchrj. Rc- 
cnLvr coih by return mail. SutL^faclLCn 
guaranteed. Free Information. Dr. Wcif- 
iKrg's Gold Refining Company. 3 5ti(l-ii 
Hi!i3n.ppJn, Mlnikeapdlia, MLnri_ 

ARJitcj, jnJncrak, JcWulry. SIX 
Tauiiii gcuLatudei — emerald, -5-abs>hlre. naT- 
net. toper, llreopal. anatr. Jl.crn- pastpaad. 
Cain Sop. Hill Cp.. Ibanti^ X Oregon, 

” WATCHMAKERS' Materials tank, IcW- 
el iy — bauRht. ;::ild. Di 1 -; L prices FOP Old ROld. 

diamonds. Frco cnM-Lu, Ban S-rkhI Cdpl- 
pa:iy, Ji-ox. ]S/i ■CkilcaaO-. 

WANTED! Gold, iLCver, platinum, dla- 
mondB. merourv. etc, 9hiD. Blrapn'n JiT- 
clry, 3SJ Old Arcjiin, Cleveland, Ohio. 

3EIQ1TEST PrlCrji Jdr Old fiOld— Mall TOUP 
tcrlh. watohes. Icwolry. Ul9 r ± Full cwh 
Vain I! uiaLlud <J jv .shLpmetit received. Bat- 
isfactlon minrantcrd oi arUclas chforfally 
r-iitiimed, Idtirmation free, Chirac Gald 
Brndtinii Comnenv. 3U0-P Chamolaln 
Building. OhicRgo. 

I WANT Tg .^encl JOll nrwf of the ^an- 
di?rful nulhiiR ooner or ruuuLar MHChanSca 
MaRflElne’^ eLaestfied uakea. Wliat’s .vwir 
broMMitmn? Write in* 1 tadav T W Jahn- 
K«m, MiinftReT CEaasified AdYertLslnK, 2Q0 
E. OLiLutju St., OtiLmiRa, III. 



TOnACCfl— fiMDKEBS h SUPPLIES 

CHRWJNO. -I Founds Si Elf. &mDXLnff, 3 
pOutiihs Si 2 II FiutpaLd. Delmunt Furinri, 
Chathejn, Ya. 

RAZUnB, BLADES, HUAIIFENING 

IPO HI-rtH Quality dpublo cd^a lnUdcs, 
SI MU; 2541. 5-2 OH. S Lan'.un, Bps 

hEcKoespoit, Fenna. 

EOh The HOME 

REBUILT Vacuum cleaner*— all hLiilce* 
(h*t look. run. Ruaranif-rd HXc nc^. Rpn- 
e:iil. General Electflci £Lb. H5. u. 3. Vac- 
uum Cleanar companr. ,Hkrk^oii'.||ir fc fi a. 

DEFEND Yflu.r5E.ir aRaiinsl atr Tald^, 
Lilvll Emergency kit. D- ■ j n4 1 j *i3 melal box, 
13 hymado EtfrtllPrd nmek«. IS, HQ n^t- 
Ijaid G.O.D, Lava IH2t De'.Jdj.Oii- NeW 
Torn City. 

I GDI WAVS to Cnpor^tc, gend for 
I :i rgr free i I Lui-; Lib Led LflJd ur desL-HbicL^ Steyp 
Popular MeetiarUos boat ooi'ertnR every 
kupwn use sf epnerete £gr tlifl home, farm, 
building, buelne** and Industry. Fopular 
M'ochanlca Frc^j.. Room CC4tn. eoq t- On* 
tarLn St.. CLiLcago. 

^ cue RALB— HlflCEI^AVEOUB 

C.FNAY Point, InscutlOLdC':. lacqn.nr, 
with year i scuitus etEaner. Spnsyer £2.45. 
Literature lQc. Vacuum, Box 51. Clifton, 
M. J, 

WANTED— MISCELLANEOUS 

CASH Tor uld buttflnH inform *tion 
fioa, i3b-E Bow-man, SpuLti Bend, ltid. 

'■ MER cun V ToSSIuverK "Tuniftten, 
melybdenum. cadmium, nickel anodes, tin. 
pru-lcr. niFp and s-rmt-rarr uieIiiIh. inefal- 
lit realduei purchased Jo Any quanilty, 
WrLtc for nuotatloii3 Jfitallurgtfal Prod- 
lie Lx Company 35th and Moore Streets, 
rJijlodi'l^hJa. Fcnna. 



HIGHEST Prlpcx igr i.^cd cameras, bi- 
noculars, mloraaeopta, dtowing ofUt. tools, 
any flntlcal or sclcntldc instramrent. Sat- 
IsraeU-on gizuraptcfd., Gordon’s. 1D2-M 
Mnfllson. Chleago^ 

CASH Fni anything. Justice Jewelry 
Jobbers. IDG North Wefik. ehlca E i, 

rUKSUNAL 

ARCENThID'S Foot comforE ta-hlit*™- 
Ehddnsed by user? from Alaska to Argen- 
tina. Trial pocket life Maka Co.. 

Tonnnssee. B t. IjCuEb. Mo. 

WEN Prh^e money; booAlFt — "StlCffCSlul 
Contesting" ahows hu 1 *.', l&t nc*L-,>ald. 
Bulletin listing ilOG.QW.WJ sirlKes Lnctud- 
ud. WciTld. Pii blLKtinn-, , A515-B Cottage 

Grove. CbJmg Q. 

CONTESTANTS! FUKZlers! Site out ad 
under ,, MLsc<4Lajirou^ " Anglo- American 
Research, I 

NASAL Ailments: &end name and ad- 

d rr.ri5 fpr frur hi>et|nt on HgllackA dlsflnv- 
frry. NaCJunul Lu.boraU)rl«5. Benj. Fratii.- 

hn Station. Was htrcfrton, D C. 

MEXICAN T-raal malted. WLSIlaiti CmIEjS, 
rtfLLa ble AmerlcAb A ttcroey, EIFasc. Tvx- 

KEMOYE Your own UttOWt writ* 
Tatt.fl.D- Supply JE«t.im>. S51 South State. 

Chicago. 

DEVELOP* You* hdtid r 5 "eye." Unlim- 
ited nosilblLKles! 25c poslpiLid, PloLiLd, 
Manchester, lawn, 

MISCELLANEOUS 

EirPER Rlpp envelope at IofL MbL^ 
thum ywirsrl I Fin; | .■ : l i L 3 iJ- 1 e 3 tLr . ZlURtT 
Flzpp Envelope Mtg., 114 Virginia Avr.. 

Hempst ead. N._Y ; 

:-:i:wi] iua Btnntpa, lor Illustrated catn- 
I tiK enk hird-to-nrid mcrcbandlflfl. All 
Items JickfLcd hy- flipeirlx for tiUilty. value 
and pi^fiLs. Gultbil field FrodUfita^ De-pL 
PM. i50 Gre engSch St,, Yarlf, 
TATTOOING Outfits WrSt'r t^xhiy. 
Sebj Studio. 12fl Le sley. Rock-Fard, HLnu lfl^ 

HEATINO Si* itinpij £20 yearly. InliT- 
mxiLinii 10c. Rosenswelg, Haute 1QA5, CSn- 

ciiina tl. 

EVERY Ankf-rlnari Bhoizld read M Th^ 
Dicr.alH.T a Doom” and "Ultimate ifope," 
i* - 0 pTfiphfttjc ^DyhOpboem*" of hinmin 
dfatliLy; 25c each sranlr? Reynalson, 
1523 "'F ,r St . garia.megll. -a. CallL 

Hio Mall lor you. Latest nuMzeVuiaklng 
fl-IR-i ■ doparMinlLlrj ca'iilOfiA. maKa^in^i- 
Nfl itir llfilnd lu directory I Hr Ideal Serv- 

Jec. 1 24-M. P iltL ftldfte. iu. 

* RECEIVE: Glgttntk mails. SiiaflaiLllffi, 
sampics Ymir jmme Ln numcrmjj? minl- 
ir.R JiaLx IDl. Howard. 2MO-Q Bruadway, 

New Tom. 

CONTEST ANTS f Fli^lern! J, Waidi- 
WLthlh- Wards." a fasrinatliiif word- build- 
ing PUF!^J>'. urtera Uiousauds OF dnLLars 
worUi rU eanlLAt prlErs. Hnnd life lor 
copyrighted dOUhlr-rhf’ck compLitlhg Dfl <f'1 P-- 
od ‘ a^d u-Lbr-r valuable infwroiiilaii. 
Anglb-AraHlCUl RflSPnrch, Dai 4<. L« 

AnBciog . P*nf- . 

NEW IT.-nfUl-Wnrd "Lriiide awry" ,nf 
niftllordfr foiLiLnejis. Only paslpald. 
fjatiKfactSon iruaranterd- Hayea, Buk 

1433 -B. Qalrtand. CbLI. 

UNIVEFtSAIi TrajLS-paient triangle ai^d 
ratio -a.t j Rlunre pJOiractor ^flmplidfl 0 Ur 
SO diiRieua. £1 5tf paeilpaJd. ReliLiid IT ILCd 

]M'. : FalLsfiwS. TrigOfaCOpa In.iLTiimtftiL 

Qn &U 31h A ve.. caraiypDl_J5,_Feu.[ia. ^ 

STOP Brt-sifrln? rlbilBdfl gl5IMasF Buy 
Suprr-fiaTr .^peetirfie CM? Sue- Bd* No. fl, 

Bi:JTaF0, N. Y. — 

giEREOSCOFIC (Threft dlUlinslarial) 
art piloid- PunlcdlAH for st-amn, OdnlLty 
HuUae. St Pctor .t.taurg, F la , 

6TAFIT PrpEltfilsle tattooing *nd rennov- 

Inp buaintSS. Flfn InKlrucUOPi. Write 
Tiituco, -651 South g rate, Chicago. 

CROATS OF Arms and CpuSU:. rcrm^tlv 
ualntr-d sn nalorr, or bEacH and ^hLra. Tram 
lieraldiC Uescrlntlr>n bt JurtllSlied ffipy- 
stfl Ml ^nd up. HifehOEl RTAd^ wnrk. Ilrr- 
□ Ldic StudLca. 131 -ip Oakdale Avenue, Chi- 
cago. III. 

TATTOOING. Engraving outfits. Illus- 
trated list free. Prrdy Waters. Anniston. 
Ala, 

START ITosue buBlncss TnnkLng eonerete 
tarden furnltiiE-o, pottery, bird balh. llow-" 
er baxem. AzridaLhir DTOdf£. Illustrated Ld- 

BtnLctlOtl hrri]r 25c PirpJlAr MeClldnlCS, 
K Ontario, Chicago. 
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A lTTT’Al# up.-ri -pT^TM that TVETI- 
STi:its f:fl LLEfj I AXE duiluca 
ull I llr indflS f-onnuiiriij used \thilU — 
t!u HJ-;sT. I .:. 111 1 nu-u-f! r; I I ii .tnl ’I 
{■ntrlM; l.sis-D pLitun’s. nr 

itr|wiHli.R| dii bimlLniH- Tiny 
Df f'^ur iTHltT or dlrvct pri-rri puiFi 
Li ; I - 1 •• Mil 1 1 cuuuiin lor FREE Liu if 
pnil Flrtur* Came. K * C. ^ii ;:Laiii 
CuEJifiifiy . 50 1 l'ii]iral Street, 

k ^jjrlhLJSfiJd. M ustiiihiUeLti. 



ELECT H|C JIH C — (Jill T- f TVi ( ?l E 

RkllN-J We-lilcr* earn Etd ia |ia a tiny. Tina 
teihihI iil'i w fcsviiier ilmn [ji(- r-uppiLf. Lvam i\i\n 
hiXlilj- I •- u Frnili 1 in B vh i k 1 by ArtLI:'i I SI:'"'P 
TAnrS!, Omp i'f Aita^ricT’n- kiirjiriff ih-lwiuk. 
\ FZKtntallHii«l ]1HD2, 7 Jlcr-ri or r=N>fiH, Erv- 

L \,y u-chLIjtfr Induf-cry. 3.1 rmst-it num- 

t bur 1-r nl-iiii'iiii-. ;j Vr^ikh LutifM' in KlftiHc 
ft Are or Ai'M.Vl^iin ftujifllnd;. LrlrfcUiSLrtt nniril 
^ . i ! Ic^nt-j mik gnu W*-!tn -qt wm 1 fur r»-g.- 
Sar-rvali-uFi. AJ-* ftiF "Vi hi kg Fn^l5^ rl HlftC* D“^. 

CJREf.W CON ri.r.DriiS ]If P 2 D£iS.Wjbi 3 hA«..CIttcar: 



FIBRE ARMS AND LEGS! 

i m . T.-i fill [ . fl-ttod, ‘dinuis .uvrl comfort' 

__ able. Nniuru] appCLU-ubCiir. ! 
FuLr knni, 

GUCHSTEfN-MEPCALF CO, 
n Li IB Snurh Third St. Minnejpilk. Mind;. 



G. L C. M-s-rfinin Cn. h SW l rtileml SI.. 5 prl n p fi e T il , Mai-i. 

Ph-HXK PURiJ Mu' t llEl£ fiMl* Hill I Pkturu fiiiiun. liUu CtliJ 
3afnE-mHlLr<n nlh.ut bVrlisIc-p'j Cu]]eiJ n.Le BkEl-uoturj ■A’iNFt 
fifi'lli'on. 






MONEY IN BABBITS — CAVIES 



Adilrr-iS. 



urr Rll V lsirl I' 1 *' ihili in tiim-h M. nil flllur liuukrti. 

■* ^ O V m tatnioK aiwl rtnyy of ]HSr, frr 

^■iLd 3-Gc (or BooK CuiaI nnd Price- Lint jlti 4J Vt^r'i Suit-’ 
:iiTL|jLii.>i j Ett ULC AMPJtlCAM _S?.tAL.[. XT OOE FAElMEJL 

OUTDOOR ■ NTHTFRlfF CO.r PF*«L H, 



Gol rhu FRf E OI 65 QN BOOK tlidF Irllx 

y*u hbw la Cnorn f-g play Fik« pr-ofii 
»ionaU by lending Fhix ad t-o 



$1.50 A VOLUME 



Gibbon, inc., mi Pan*™ si.,Kd 



AJivAyd i*riie your Tiain? and lull idi]ro$ii fKirly vlieb 
aniiworinf adv«rlKd«nenb. 



'j^U'DICTlOXARY^Ti 



EVERY ELECTRICIAN V 'm«ovyT W 

b <n!ih F W rri to Aiigci s Htw fticrmc urrary. mi* -JmDP* 

U *BC- u^^d#t*v 1r#€*« hr th« *ip*rt Ud ail f l-wlrl«f W*rfcprT4 

quiiihmp., #nfW^ra. 4 JLiEr#mM, r j]tul itla-r.f , uitdlArwrl^r'B ^Nii-lRn . ion- 

■lruriifri-., w*n itom and <niiat«DBK4 of mo4mm 4lwtrlcil uudNiui 
pgwlLw^ FULLY COVCNEP- 

, All it aniaMI AMY, Ittr IflTfM. aOCK^A-MOffTH A«4YkH pal* thl* 

'tw Ifilor^itlnn In vaik hfetida Isr 6e a 4tf. Vmi esn *iatY Yvut *pi>»irip| iqn 
vm*M mIkAM. WrlH TODAY Id* Kinlrk F-uiawr -n-J FN E£ TRIAL fittir* 

TM £ 0 , AV DEL A CO., 49 W. S 3 rtf %t. r H+W Tflfk CTty 

7-r?0 y-»l. ]. Hce^r L^br*-^ «i Td^‘ Eras fcrpM, ,11 Q, P- 1 ■-ill ft ,1ft. 

•<d - ^r— -|p-- 1 vj|| remm. |- | n-.. jy.u owl odd t»jk Wt e««Ui on. 

HilJri E-l 1 LIl 3. ^D Dbllii-tlDA UihlDH 1 kig PMilPwfl. 

^iMM- - I A. ..... B II. . . . , . ...r. ■■■.■■■ B r. B B BB B B .11 ....... h h. . ■ ... ■ 

Addr+ta. 

U O^UDfljM,, ,...„bII,IK 



Handy-Sized Dictionary! 



WELDERS WANTED/ 
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iSOff 
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JVj 










Ifei 


F' — i 
nwi-. 




i l 



handtDAI 




— "IIMI 


If E w Complete ftalrl — 



T w L 1 N 

THE COMPLETE 


C 0 L N 

AVIATION SCHOOL , 


jEarri 52&QO ta SSQQD a year [ Prepare NO W at this | 


• Cuinmun iiil Pilut 
g Fli^bl InKlrui lirr 
j airil rtt- M^c-Ndnic 
» Aer^lUUtltRl Er!^lrui«r 
i AErrrtlEt lur 

f d.Erpfij"t Mi-i‘ Ji.inii- 

■ AFrplRit* Pr^flflrn^n 

■ Alr|il.Hnk> A^yHmljljfin-in 

d AlrJklRKM Fnntnry Warh-ur 

■ A!rc*afl Welder 


Lincoln tiDvcrnirn;nt App-roYM 
SctiooF niii nn3y c-ir Lmmedi ■- 

(l Lh" t;-iibp]?>yi:irjlt 4J JIMCIlLin] to 
naiLpn^l ill'll- i: •‘.I'r hut for it 
Khii\L Cii-TM'-i'j in .'L v 1 ile i tjbi AFTER 

(Ilk ■l'tjii-, ■: 1 ii r K ; i .idiJiilE'A pjjLced 

a.* r:T-J*i i‘J> wf tun LriLin them. 

[1 YOU Hi ii i ill lr"l:L r1u‘ 

lfl r - i.i'hi :-. wlii i^n ii nil WFNYE 
TODAY lor lcijiip k- tc> knTornva- 

llurt. 


LINCOLN AERONAUTICAL INSTITUTE 

593 Aircraft UldR., Lincoln. Nebraska J 



MO W 1C THE TiME Y O OET livro 



It is the BEST 



MARCH, 1942 
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POPULAR INVENTIONS 



^JtfYour'Home -— - ^ 

-/ ’ ^ f ^ {ComLnued from page 24 A) 

Knife Spiraling Through Potato 
flakes Chips for Frying S 



Learn To Wrest 
The Utmost From Life! 

D ON'T HOLD BACK— life is yours 
to live and enjoy each conscious 
moment. Not in a sheltered, routine 
living, but only in a tempest of life's 
Forces — which challenges every clement 
of your nature — will you receive that 
inspiration.,, those ideas, which will bring 
you personal supremacy and happiness. 
Lite baldly but knowingly — leam to Uti- 
lize nature's laws to Idle fullest extent, 

A TREE Book of Facts 

Let the Rc-iTcruciana (not a rella^ua ofganl- 
aatioFi) show you how to difec-E Utth -^dwn 
Irwh of life and mind— u*ed by the fnr 

centurkp. Write for the free boot. lF Thr Socnt 
HeritnBe'' t^ay. Address Seri br: C. I. N. 

The ROSICRUCiANS (amorc) 

$*n Jo*t, Cal? turnip, U. S.A, 



PROFITABLE PHOTOGRAPHY 



Mi»l-pni. twiicLLcr] iTnliPlnjr. 
pjt, IHii'h " 



OStkJ yc-nr. 



fou "I 

Mnucri 



tarn b j doing. " lor talfci-F-ilrr* nr 
Pknurev or CiJ-lor t'lipM-L^fiiflv, 1 . 



£ SVlLllL-, 

F rw H n-r.hlri;. 

NEW YORK INSTITUT-p pr PHOTOGRAPHY 
lO Wril 31 31 , **1 Hr* Yci.-h City 



FOREMEN, SUPERINTENDENTS 
PRODUCTION MEN 

Study 

INDUSTRIAL MANAGEMENT 



Paper-thin potato chips can be 
quickly with a slicer that cuts through 
potato with a rotary motion. At one 
of the blade is a screw* like an 
wood screw* which bores into the center 
of the potato. Once the screw has been 
started, the finger is inserted in the other 
end o £ the blade and the rotating motion 
begins. Going 'round and 'round as it is 
pulled downward by the screw, the 
edge o£ the blade pares off a thin slice 
the form of a continuous spiral. 



MULtani of men inou rkcit into nuw or tipaiulLnl inctcwtea 

rutiiure t h ■ j . i ri i i > J : . marc production f'Xi.v-iLEi v-faio fijj>rc vl*? 
Ihfjiii. Thiit »|ihr Llv mil opii-urLuniiy for you if ymi site 
aCUbfliouM. Viiy ran s-t^p up t*> a tetter jof' . Yfiiir [HWRt 
C*3WrkPCC fend ability tuay need only a E alter know II- dee 
oE product! cm. und eikaei.i^-imifcE («*ifKi.^i nlfed iJicUiwTik 
S-ajSiLlle IrJLQinriQ f NiiaJ.tr z-ll Hf„fl.^tr;jrns ivill lii'lp yiHL 
firaatly. it i* i nt<ji'*Lisi.j{, ^mJunatKL praclkal— EflSiIUlttl 
far Eiki-i] | i Lit you. You enn anuiy It I ei yo«IF HpaF* (Low., nt 
tiaino — nrarj at Enud-uraCc Dost. II you wimt La bc-L abend, 
fen *uf Erec 4B tN3*e booklet an EndiiB^I Management 
— it gjv,.:4 full UuliaLL*. Send, this ad ur write today. 

LASALLE EXTENSION UNIVERSITY 
A Correspondence Institution 

Dept. 36i-MF, CHICAGO 



WHERE-T0-8UY-IT IMP EX OF POPULAR INVENTIONS 
Fruil-jar humidor 27 A 

D. T. McKinnon, Council EMETs., la. 

Tray Ihaldi short-Hcmmed flowers. 33 A 

l-te^Tic Copprt &. Hi iU^ Cu, MerclsaadU* Mart. CtiLeafo 

Botplning tup battEa ftptntr 22 A 

Masiflel Frathers, State And MadLsPh St--!.. cmtftfQ 

Candleh older stores coiled lap nr 24 A 

C. £. Kentirta Cd., Room 1357, Merchandise Mart, erdcsse 

V- shapc-el eolce knife 24 A 

MandH Bfus. s SUrbc and Madden 6U-, Chfceifio 

Spiral slice r makes p?Eatp chip* — 4^A 

Msesh&li Field i Co.. State at-, and Wabash A'. - c , CtdttsO 
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INVENTIONS WANTED UNPATENTED 

Practical and useful new inventions, or novel improvements on previously 
protected devices, can now be safely marketed without patenting expense. 

We have aiicoeasFuIly hel|>cd Enventnra for over 17 years in seillnj' their un (talented ideas to 
mn.n i] fajfit.i i n with positive safeguards under Federal Court Liocisiune, Sum I for complete 
information about this cooperative AHOciAttoTi, Experienced staff to (live you personal 
service. Kefereuoes: Dun &; BraUslrtiet, Tim mas 1 Register of American Manufacturers, etc, 

CHARTERED INSTITUTE OF AMERICAN INVENTORS 

DEPARTMENT 4 f BARRISTER BUILDING WASHINGTON, D. C- 





MAKE OLD RADIOS NEW 

Vrna -rsiri vxhjly. ijuLrk|y Imqinnif (nnc |if nny mild. Sh E .gPC-DCCT 
d Otnuci'in-LnjLLnU ri'L'rrvice. Aititnew »dLn fMEure-i- found only laihmti 

linked lui.HU-rn hl-Lh. Ni' 1 .' 1 , Li.fi: h m jmmui | 1 1 1 L i ■ l- m-y - Lif-iiJLcU'L'- 

hcnnd. «py lin«- t» ffiD^exmie every rmJLu— I a ret- or ininEi. Improve 
jour own rinlln hy full- a-- mu rim iIl-i^llh n( !i: i J-.il ■ tiiim-i*. MsAf 
|iinihi>y by 11111 : I-itii. | ilnu r>.Ji ft* f nr OtfoEfi. *1 ■ ri 1 1- 1 r> i. . in.MITIJ l or ilm. 
]'llli4Mt JLlHfrUClInm. Itiily B 1-01.1, jrth[|mi«l. Miiin-y hm-L fcuxtviMh-iwI. 
SUFFICE ** U E Lit AT I Cl N S. 05 a 5. Jtftth-Mrt SI., £h\e& w . III, 
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I IKE millions of other Americans* 
j l\v asked myself one question 
repeatedly ever since these fateful 
words popped out of my radio: 



a thousand times, only to learn a 
brutal truth. 



“‘Japanese planes have bombed 

Hawaii V 

“Daily, nightly, Tve turned this 
question over and over in my mind 
— with the reading of every news 
bulletin on the air and the appear- 
ance of every epic head line* 

“What can T do— here at home? 

“What can I do— while Americans 
are fighting and dying in the far 
reaches of the Pacific for freedom 
and for me?” 

'VPhai can t do? 

“Fve looked in my shaving mirror 
for an answer— and found none- 

“Fve seen only the perplexed face of 
a middle-aged man — a man too old 
IO bear arms. 



“They are soft and white — strangers 
to the production line where only 
skilled hands are wanted now-” 

at can 1 do? 

“Only last night I found the answer 
as my eyes fell on my wife 1 * knitting 
bag and my ears caught the click of 
her knitting needles. 

“I could give to the Red Cross. 1 
could answer its urgent call for funds, 
now so sorely needed. 

“I could give to the limit of my means 
to aid and comfort those who are 
giving so much more + 

“Yes — r could do something* Not 
much — but something* 

“And I have — today." 





"Tve glanced at my hands* too. 



G ■/« giiY giltf rowfj — in year fuiitl 

tkrfpitr — tc fAMn. Gitr uhtn 

yaa cart, i&btrt yotf t&rt, much as ftiH 



THIS PAGE CONTRIBUTED TO THE AMERICAN FED CHOSS BY THE 



50A 



POPULAR MECHANICS 



Popular Mechanics Magazine 

L h££l£TEA£D IN LK S, PATENT OFFl CU AND O 

WRITTEN BO YOU CAN UNDERSTAND JT 




Dr, Charles G. Abbal of JinhhtOnian Inilifrutien itanding beside flaih boiler — b solor power plant. 
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School *f Yak Univ..^ , v ^ still ^ther ^de, 

J^AYS of the sun ihowe? as" riiueti energy Suppose our oil 



can be Wirrors concern rote ittn'i my* 

Sources of power. Evidently our state of 
development in the utilization of power is 



on the earth's surface in one minute 
as the entire human race utilizes in one 
year. Despite the presence of this bounti- 
ful and unusual flow of energy a large part 
of the struggles of the human race are 
concerned with acquiring and controlling 



oil and coal supplies were 
to become exhausted ; we know that water 
power never would be sufficient lor our 
needs; we know, too, that wind, tides, 
waves and other sources of power would 
be inadequate — so* what chance have we 
of getting our power from the sun? 
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The average intensity of solar energy 
falling on the United States amounts to 
about 0.1 horsepower per square foot. The 
energy falling on one square yard of roof 
would more than operate all the electrical 
household appliances, including lights, of 
the average family — if it could be directly 
utilized. Most factories have enough energy 
falling on the roof to operate the machinery 



inside— if the management 
had enough ingenuity to uti- 
lize it. But no one has devel- 
oped that ingenuity yet. 

One of the obvious possi- 
bilities for direct utilization 
of solar energy lies in pheto- 
electrie cells — commonly 
called electric eyes, Thus far 
photoelectric cells have op- 
erated with microscopic ef- 
ficiency and have been very 
expensive. If someone can 
make revolutionary im- 
provements in the efficiency 
and can cut the cost of con- 
struction away down, we 
might have something there. At present 
the pmspccts arc discouraging, but one 
hesitates to say such utilization is forever 
impossible. Even with the items of effi- 
ciency and cost brought under control, the 
matter of storage of energy during periods 
of darkness would be troublesome, .Large 
storage reservoirs of water might solve this 
problem, pumping water to high levels in 
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Photo-tub e like one which to hick 
this, robot to m?V0 oeresi wire 
Screen until it r? 5 eei Hi fire, then 
squint writer et Hems, mighl be 
14 yii I i i ntio n of sun'i enprEjy 
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Measuring inside diameter ef inner frame f&r hydro- 
gen eofl I utf turbine general or 



Atomic power appears ditlant; here are tied balls 
that represent atoms in tryslal 
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daylight hours and using it 
in water turbines during 
darkness. The over- all effi- 
ciency o£ such storage can 
be about 70 percent. 

The simple and obvious 
device of using focused sun's 
rays to heal a liquid has been 
toyed with for a long time. 
Solar boilers of various de- 
grees of imp tact leal i ty have 
been the children of many 
inventors 1 minds and the 
subjects of many patents, 
Dt\ Charles G. Abbot of the 
Smithsonian Institute has a 
small solar power plant with 
revolving parabolic mirrors 
for which lie claims an elec- 
trical energy production ef- 
ficiency of about 15 percent. 
We T l! have to do better than 
that if the 5 un*s rays, which 
are not at very high inten- 
sity to begin with, are to bo 
a practical source. 

On the other hand, soLu n 
energy may very well be? on 
the verge of being practical 






Sketch of horns water heating (ysTem in which the 
ray* of the- sun are util lied 

Court#* U, of C;lM 

\4 r dU-M 

Large plant at right it used for convening wind pow- 
er into d M etrical energy lj ( 

Courtesy B. Morgan Smith £ Cq, 
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nauring s*rcingth of ultraviolet 1C die - 

tiuni in the July iurihln« 

Institute of Technology began ex- 
perimentation along this line 
some time ago. 

These ideas are interesting,, but 
here is one that I consider the best 
—men should tiy to do efficiently 
what nature has been doing in- 
efficiently for a billion years— 
utilize photochemical reaction. 
The basis of all life is some photo- 
chemical reaction thought to be 
Water (H^O) + Carbon Di- 
oxide (CO'i) + Light (Radi- 
ant Energy) = HCHO + Oi 
(Formaldehyde), 

The formaldehyde Immediately 
forms simple sugars which then 
serve as the basic material for the 
multitude of complex compounds 
in plants. What we should bke to 
do would be to take some such 
simple compound as formaldehyde 
formed with the help of radiant 
energy* put it in an electrochemi- 
cal cell* expose it to oxygen, and 



Soldering coil ondi on stationary 
part of a big turbine g»n»ra1er 

Out of the ch-tmill i tfilt tubes may 

<onu> k*y to fuiure power Hjpply 



for heating of buildings where a high po- 
tential is not important. The storage ca- 
pacity must be sufficient for weeks or even 
months of operation. A basement full of 
hot water, periodically reheated by sun's 
rays* might be possible but it hardly sounds 
practical. I think that a closed cycle em- 
ploying a low- boiling liquid might better 
serve for such storage. First costs would 
be high r but operating coats might be cut 
to the vanishing point. The Massachusetts 
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then reverse the above reaction and get 
back the stored energy as electrical energy 
— at high efficiency. Formaldehyde can be 
oxidized in a cell in a basic solution to gi ve 
formic acid and a small amount of elec- 
trical energy. Perhaps all that is needed is 
a proper catalyst to complete the oxidation 
to COa and water and get back all the 
stored energy. The catalyst which nature 
uses for performing the photosynthesis of 
the above equation is chlorophyll. That f s 
the best catalyst known, but it's very poor. 
Plants are very inefficient storers of en- 
ergy. Even the most luxuriant plants have 
an energy storage efficiency of less than 
two percent. We ought to do a lot better 
than that. 

It's a wide open field, this study of photo- 
synthesis and the study of oxidation cells 
which will reverse the reaction. That’s the 
reason it's hopeful, The systems which 
might be used would not have to be limited 
to organic compounds. It may well be that 
inorganic compounds offer the most hope. 
The satisfactory system would need to be 
one that is as light sensitive as the chemi- 
cals on a photographic film, as easily re- 
versible as a lead storage cell. If such a 
photochemical-electrical system can be 
developed* the problem of energy capture 
and storage would be solved. The storage 
of the energy would be simply that of stor- 
ing chemical compounds- We are used to 
doing that with coal. 

If we wait too long to start working on 
the problem* we may be caught short as 
other supplies of energy dwindle. We are 
using something over a billion barrels of 
oil per year; the known reserve of oil in the 
ground is 12 to 15 billion barrels, True, 
new discoveries are being made constantly, 
but they are not quite keeping pace with 
use* so the pinch of partial depletion may 
come sooner than the optimists anticipate. 
When the pinch comes, there are several 
possibilities to be considered. First, get- 
ting all the peti ole urn out of the gr ound. 
Even with the best production methods, 
over half of the original petroleum deposit 
still stays in the ground after the well has 
gone dry. If someone will devise an inex- 
pensive means of taking this oil out of the 
ground, he will lengthen greatly tire life of 
our resources. Second, there is shale oil. 
There are many billions of tons of oil shale 
in this country which when heated will 
yield from half a barrel to two or three 
(Continued te (sago 1B7) 





Folding Crane for Tractor 
Handles Large Loads 

\ 
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Cmiw, top, hoiiling huge tflnvnl rdt ft dtfftt 

not iitftrfere with me of tractor when folded 

Your tractor now can be fitted with a 
folding crane which is always ready for 
service, yet may he lowered out of the 
so it does not limit the vehicle for c 
purposes. It can be mounted easily on sev- 
eral types of standard tractors, and it takes 
only a minute or two to lift the 20-foot 
boom for crane service or to lower and 
fold it on top of the tractor. The crane is 
made in four models, three with 20-foot 
booms and one with a 15-foot boom, with 
lifting capacity up to 10 tons. A large cir- - 
cus uses the boom for lifting huge rolls of 
canvas and other heavy objects* as well as 
raising mired trucks and wagons* Then t 
with the boom folded, the tractor is avail- 
able for towing and spotting wagons. 
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It is designed to meet the needi of farmers, 
truckers and other largo gasoline consum- y 
ers who store fuel in. drums on their own v. 
promises. The fuel is drawn upwards 
through a pipe extending to the bottom q|[^- 
the drum and is delivered to the tank 
through an eight-foot hose f giving the user 
the facilities of a tilling station, . \ 



Kid hZ. 

Push-Button Cigarette Case 
j Built Into Steering Wheel 



' 'Falling Pin** Seismograph Shows i 
Degree of Street Vibration ^ 

' To study the vibrations of a street in 
St. Paul, Minn., city officials unearthed a r 
kmg -unused" ''“falling pin” seismograph, a 
p l it tie-known instrument once employed in 

dealing the degree of ground 'vibrations ■ 

JLMaxi LALi _ r 



Anew poinli Is cigarette ejitlefl by pr«»in9 buHan 

For convenience of the driver, a cigar-, 
ette case built into the De_Soto automobile 
makes it easy for him to reach for sv - 
“smoke.” The holder forms part of thfrv 
molded-plastic steering wheel, and at the 
touch of a button it "hands” out a cigarette. 
Itj dispenses 1-1 before it needs refilling. 

Safety Gasoline Pump for Drum 
Refuels Auto Quickly 

Danger involved in filling fuel tanks 
from a drum is reduced with the use of a 
hand-operated rotary pump now available. 
ilThe portable pump, weighing about 20 
pounds, locks firmly on any gasoline dnam. 



Number of pint toppled show* Jcverily of vibration 

during blasting operations for excavations 
and other works. Residents nearby had 
complained of the rumble of passing trucks 
and asked that heavy vehicles be barred 
from the street. Hie instrument, mainly a 
small sheet of plate glass, was erected on 
the sidewalk in level position with the aid 
of four set screws. Stood upright on the 
glass were eight quarter- inch steel rods 
ranging In height from five to 12 inches. 
Had the street been afflicted by “traffic 
ague/* all of the rods would have fallen; 
hut in this instance, passing vehicles caused 
only the tallest rods to topple* indicating 
vibration was not excessive. 



Hand pump makes fitting station out of gasoline drum 
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Concrete "Gunned” Over Balloon Forms Igloo 




At Ealls Chyrch r Vo- r o colony of umqua «on- 
erele igloos affers economical housing for 
wor-induslry workers. One hemisphere cen- 
to ini bedrooms, the oilier a living room; 
between is on entrance hall r bosh and kitchen 



Over tv <en<ret# heio r workmen; lay oul the rubber- 
fa brie form to bn inflated., then sprayed wish eoncrela 
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At fvft; in Ha Fed form is being 
covered with wire meshj above^ 
G unite operator shools concrete 
over Ll. Goodyear designed the 
balloons, which con bo a hemp 
Sphere or semi-cylinder in shape* 
It is estimated that 200 hourcS 
could be erected In 90 days r 
using only four forms, which 
ore removed ond used again as 
concrete bouse fakes shape- 

ficLuJ 
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SUPER SAILORS 
jot tke. SUBS 



I T TAKES iron men to op- 
A ernte the steel fish which 
comprise the submarine 
fleet. Just now, with the 
to nation’s shipyards turn- 
ing out under water craft 
at a new high rate, the 
critical problem is to find 
super-sailors for the subs. 

Many are being trained at 
a remarkable school which 
the navy operates at the 
submarine base near New 
London, Conn., o_n the 
Thames River.Tluge as it is> 
with building after building 
giving the appearance of a 
large league university, the 
school has done well up lo 
now to turn out two or three 
new submarine crews a 
month, so fine do its nulls of 
knowledge grind. 



Before a man can be con- 



Fteg hohH pr* yiftd 
t* t*eth meaning 
of signal flogs gf»d 
an wgrvhipt 



peck scene aboard 
a submnnna; note 
tf4W m»mbtr» man- 
ning 1h* gurt l 



ftight, durnm/ helpt 
reach how diving 
drasi n warn, aha 
bow to datoand 



sidered for sub service, he 
must have passed rigid navy 
recruiting tests, entered the 
service, served long enough 





Semi? of the ti*w*r typet of American 
»ubni 0 rin«i tied up or iheir bait 




Sludent fumi glabt to Frnrn effect of 
lUlth 1 ! retclion On cxiis of tj y r-? r .q g p-n 



to get a fine record, and 
then must have made up 
his mind that the extra 
hazards and discomforts 
which naturally go with 
undersea fighting are espe- 
cially attractive to him, 
iJ Be reliable” is the slo- 
gan of the training station 
and signs bearing these 
words are scattered 
throughout the buildings. 
But the secret of the suc- 
cess of its graduates at their 
chosen careers is that it is 
not enough for a man to 
be reliable at one sub- 
marine job. He must be 
reliable at two tasks at 
least, so that one crew 
of 40 men is the equal of 80 
or more. A gunner, for ex- 
ample, might double as a 
quartermaster and he must 
he perfect in both jobs. 
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This, is iingli cell of submarine battery; It 
weighs about 1,600 peuntfa 



But, for this double reliability and dou- 
ble competence, Uncle Sam pays extra 
salary and many a sailor, not interested in 
the long grind which it takes to become a 
chief petty officer on a surface ship, swings 
into the exciting submarine branch- Thai 
is* be swings to the submarine 
branch if he has already demon- 
strated in the navy that he is the 
type who can be depended upon 
in a pinch. 

Presuming that he has passed 
the navy examinations, served 
efficiently, shown his dependa- 
bility and is finally accepted as a 
candidate for the submarine 
school, one day he packs his bag 
and travels to New London, 

The first thing ho finds here is 
that all of his physical tests, 
which permitted him to enter the 
navy, count for nothing. A corps 
of physicians pound and thump, 
prod and poke i seeking a physi- 
cal defect which may cause hu- 

GrOup of ccmdidcta* tbaul la he ta-irsd 

in the comprcubn cliavTth#r 



man failure at a. critical moment 
aboard a submarine. If these doc- 
tors can find nothing the matter 
with him, the supreme test comes— 
the compression chamber. When 
they finish this lest, Five out of ev- 
ery hundred candidates pack their 
bags and go back to the surface 
ships where they belong. They have 
everything it takes, perhaps, excep t 
the ability to stand pressure which 
always builds up when a steel fish 
slides below the surface of the sea. 
It seems that because of one ail- 
ment or another, sometimes so triv- 
ial as to escape notice, the tubes 
which run through the bones of the 
head become clogged or closed. 
When air at a pressure of 50 pounds 
enters one of these tubes and is 
suddenly' blocked, the pain which 
builds up is excruciating and the 
compression chamber test discovers 
whether this condition exists. 

Half a dozen men, more or less, 
arc placed in the chamber. Steel 
doors clank shut, making it airtight. 
Then compressed air is gradually 
fed into the chamber. The men are told to 
raise a hand if they feel pain! or have trou- 
ble in standing the pressure. Most of them 
stand it quite well 

Occasionally a sailor will raise a hand, 
indicating pain. He will he told to blow 
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his nose lustily. This often 
clears the tubes. Or he 
will be shown How to grind 
his jaws sideways, which 
may relieve his discom- 
fort. But once in a while 
none of these standbys 
helps and the candidate 
w T ili turn pale with pain, 
often scream with agony, 
A signal is given, the pres- 
sure is dropped, he is led 
out of the chaikber — and 
that is the end of the sub- 
marine service for him. 

Another interesting test 
is given in a water- filled 
steel tower at the base. 
The candidate, wearing 
artificial lungs with at- 
tachments clamped over 
his face, is led into a lock, 
or airtight chamber at the 
bottom of the tower. The 
chamber's outer door is 
dosed and, at a signal, the 
inner door is opened, Wa- 




Training device being vied by candidates- to obey imtruclions 1o 
surface ship. Inclinometer (mop flood) shows the upward angle 

Troinap taking ardors from initrvdof in course draiEgnrcd to teach him 
haw to answer con Ira I signals; con It oil are like those on sub 




{Continued to pagr 1B6) 



Candidates nal only scrub tlitlr 
uniforms, bui diving dress, too 



ter rushes in and when the 
chamber is filled, the sail- 
or is supposed to shove out 
calmly and rise to the sur- 
face of the water at the 
top of the tower. Most of 
the men have no trouble 
if they have passed the 
compression chamber test. 
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Cut-Out Figures of Plastic 

Outlined for Easy Sawing 
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Sowing fijjurt from platlic ihitt requirif uni'/ «« 
in fallowing the Outline. Foreground, two iOmpta* 

Craftsmen with little experience can 
produce artistic cut-outs from plastic 
sheets by simply following the outlines 
stamped on the sheets. The projects in- 
clude lawn ornaments, bird houses* wall 
decorations, signs, cabinets, plaques, trays, 
magazine racks and window boxes. Made 
in Masonite they range from lS-by-12 
inches to 18-by-24 inches. The only tool 
needed is a scroll or jig saw, and the edges 
an be shaped with sandpaper or a file. 



Body Temperature Low at Night, 
High in Mid-Afternoon 

„ After taking their temperatures 10 times 
^^daily for a year, two physiologists at Uni- 
*j^__versity of Chicago* Drs. N. Kl eitma n and 
Ramsafoop h have reported that iheir 
^^aVEra|e"fcnd^ temperature was at its peak 
^ -in mid-afternoon and coldest in the middle 
the night. The extremes did not always 
, Soeeur at the same hour each day, and the 
O J body-temperature range during 24 hours 
5 varied from less than onci to more than 
^ two degrees Fahrenheit. These levels were 
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not affected by changes in external tem- 
perature when it remained below 70 de- 
grees, but above that point body tempera- 
ture would fluctuate with the external 
temperature. By shifting their sleeping 
periods three to four hours forward or 
backward, the scientists found they could 
shift the time of the daily temperature 
extremes. The transition required one to 
two weeks. 

— 

Album for Viewing Color Slides 
Uses Reflected Light 

Without removing them from the album, 
an entire collection of Kodachrome trans- 
parencies can be inspected with daylight 
or any desk lamp as the light source. Each 
page of this special looseleaf album con- 
sists of two hinged rows of frames holding 
the slides. To examine any row of pictures, 
you raise the frame and slip under it a 
combination mirror and ground celluloid 
unit. When the viewer faces the light 
source, light strikes the horizontal mirror 
and is reflected through the celluloid to 
the Kodachrome slide, illuminating it, 




Mirr&r but* of Iriongufar unit **#n In 1ow#r photo 
fl-ecli thru ugh ground gloii under KodcdlrOme 
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Hollow Wooden Blocks Simplify Wall Building^- 




facturer slates that the first building erect- 
ed did not have a single wall lined or trued 
during construction. All units are wooden 
frames to which are glued plywood faces 
that project equally on all sides, forming 
a continuous groove to receive splines by 
which one is joined to the other with casc^ 
in glue. However, blocks may bo designed 
^ for attachment by other means if desired. 
-^-JDead-mr space within each block provides 

-- l /K[ 

• V: Plant Cuttings Take Root Quickly 

K ' Gardeners who want faster rooting from 
^ plant cuttings might try abusing the stems, 
according to recent experiments with 
coleus and other plants. Using a razor 
blade Prof. Carl D, LaRue of the Univer- 
sity of Michigan slashed the cut ends of 
some Stems almost to a pulp. For compari- 
son a second group was left with the ends 
^cIcan-^Bo^ gj» kept in . 
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lightweight blccki d wood arc isiy 1c handle and 
lit in la wall, above, Lefl, view of completed 

h ^ 

good insulation, but this may be filled 
with insulating materials to meet spe-v. 
cific requirements, To allow for plumb- ■ 
ing ? wiring, and so forth, the inside ply- ' 
wood faces may bo left unattached until 
alter such installations have been made t 
Furred spaces can be provided for plumb- 
ing and heating wherever necessary. All 
doors, windows and built-in features be- 
come united with the blocks as if molded 
in one piece. There is hardly any limit to 
the possible Interior and exterior wall fin- 
ishes, since the units lend themselves for 
special prefinishing treatment in the fac- 
tory or the desired finish can be applied 
after completion of the structure. 

When Their Stems are Lacerated 

moist chamber for hours, and then the 
lacerated plants were separated from oth- 
ers before being set out to strike root. The 
stems which had been badly gashed proved 
uniform in producing more roots than the 
clean-cut stems- In a second test, Prof, 
LaRue made an extract from plant wound 
tissue with ^vhich he treated the ends of 
cuttings. ThiSj too, had a stimulating effect. 
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Hollow wooden blocks 
glued together introduce 
a new method of building 
without the usual frame- 
work, with the additional 
advantage of broad flexi- 
bility of design. Called 
Flycell blocks, they have 
a basic face-size of 12- 
by-12 inches, allhough 

other dimensions arc 
available to meet special 
design needs. So true are 
their proportions that the 
“bricks" are said to he 
self aligning, the only es- 
sential being that a level 
foundation he prepared. 
For 
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FLYING WINGS, ARE COMING 

V* ,2 y,/ j- 

'T'lIE old prospector 
^ rubbed his beard and 
squinted in amazement, 
"It's the heat,” he mut- 
tered. ( There just am"t 
any airplane like that.” 
Sweeping over the Cal- 
ifornia desert was some- 
thing that looked to him 
a monstrous ptero- 
I It had to be an 
airplane, he finally de- 
cided, because he could 
hear the motors. But it 
was the queerest the des- 
ert had ever seen. It 
didn't have any tail. 

What the prospector 
had stumbled across was 
a secret test Right of a 
new plane that no one ex- 
cept a few Army officers 
and No r t h rop Aircraft 



Above, a cbic up of cantor toUi&n of 1 hfl fty ingoing plane with North- 
Top in cocfcpit. Openings admit air to carburetor and to cool engine! 



Side view, thewl lipt rebuilt hofiiontnlly info the wing; nolice 

extreme Hiitknnl of the center UCtion. Spear projecting from apex of 
wing in the photograph below if the air-speed indicator tube 



officialsltnew about. It 
was a Hying wing that 
some engineers expect 
will revolutionize aircraft 
design. Some predict to- 
day’s conventional air- 
plane will become as ex- 
tinct as the pterodactyl 
that the new flying wing 
resembles. Already 
Northrop is getting into 
volume production on the 
type. 

Designers have been 
trying to perfect a prac- 
tical Hying wing for dec- 
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adeg because such a craft 
is about one third more 
efficient than an ordinary 
airplane. The conven- 
tional tail and fuselage 
are hindrances to efficient 
flight, but the tail group 
has been necessary for 
control, and the fuselage 
necessary to hold the tail 
behind the wing. Both 
elements form a drag that 
holds the wing back from 
the speed it could attain 
by itself. 

A number of flying 
wings have been built* 
one as early as 1914, but 
all were hard to control, 
Even a Hying wing needs 
control surfaces and the 
only places to put them 
are at the wing tips. Tills 
Creates a short coupling 
that results in bad spin- 
ning char ac teristics . Such 
Hying wings are perfectly 
stable in smooth air but 

(Continue cf to paa* 190) 



In flight* the great sweep bark of the wing h IO*n. Notice contra? lur* 
faces in wing lip and the than tinet of this craft when its Tricycle 
landing gear it rclroctocf. Below, its pusher engines hidden from 1h£* 
pvtgla, it ii shown in contra if with a conventional mGnOplortO 
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Mirror 



Fixed Telescope Focused 



r 

Mirror, Center, may be 
Co bend rcy from any niar into 
Bcn-inth l«n* of Idaicgpe 



"Seeing «nd JJ of la la icop 0* 
Diols-, left and right of eyepiece, 
control movement of mirror 



matieally turns the mir- 
ror so it reflects the image 
of the selected star into 
the 10-inch objective Ions 
of the telescope. Deli- 
cately balanced mecha- 
nism that controls the 
mirror is powered by nine 
electric motors of %fm 
horsepower or less. Fres^ 







One of the world's most unusual tele- 
scopes, never pointing to the heavens since 
it is immovably mounted in horizontal 
position and constantly pointing north- 
ward, has been set up for visitors at Buhl 
Planetarium in Pittsburgh* Pa. The side- 
« rostat telescope, as __ ttr _ r^ ' knu u T\\ can be 
^focused on any star or planet that may be 
in position for observation. This is accom- 
plished with the aid of a mirror mounted 
V directly in front of the telescope. Instead 
v -of 1 aiming the 12- foot tube* the observer 
merely adjusts a pair of dials according to 
instructions in a guide book and thus auto- 

15 j £L0 { Isft* L( ■' 




sure of a button then 
causes the mirror to follow the star across 
the sky. Pushing another button starts a 
recorded voice's story of the star at which 
the spectator is looking. While gazing into 
the eyepiece* the visitor sits in an en- 
closed room. Actually there are six inter- 
changeable eyepieces* ranging from 65 lo 
490 power. These various powers have 
different uses. For instance, 490 power 
might be put on the ielescope when view- 
ing a comet invisible to the naked eye* and 
the 65-power used for looking at Saturn or 
Jupiter. The instrument is not for experts 
but for the enjoyment of the general public, 
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By Matthew Luckiesh, D.Sc. r D.E. 

Dirtcrar of Ugh ling fipfevich Laboratory,. 
C-rn^rol Electric Company 
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1^ NOWINGLY or nal ? ^tfferyone demands 
* * color. The appeal of color is utilized, 
consciously or not, by everyone who pro- 
duces for sale anything in which color is 
naturally or even artificially a factor,. Art- 
ists, "craftsmen, manufacturers and mer- 
chandisers utilize the powers of color and 
Colors, In advertising and 
merchandisings the ap- 
peal of color has naturally 
been given much atten- 
tion. In these activities, 
color has adequately been 
proved to have definite 
monetary value. 

Operators of restau- 
rants, tea rooms, taverns 
and night clubs believe 
that dim lighting— sub- 
dued color ing—i n d u c e s 
guests to linger; that 
lighting with lamps pro- 
ducing a rosy glow seems 
to soften the guests — and 
ease Lheir purse strings. 



Colored lighl in a show win- 
dow may attract more pass- 
ersby than white light, even if 
the s^imc wattage is employed. 
Electric signs in brilliant col- 
ors get more attention than 
those using ordinary incan- 
descent lamps. Of course T 
novelty 1s a powerful factor 
in attention value. 

Even the packing house 
finds it wise to use color. Tra- 
ditionally the walls of packing 
house showrooms have been 
white and the sawdust-cov- 
ered floors yellowish. Looking 
at white surfaces produces a 
gray after-image and looking 
at yellow results in other ob- 
jects taking on a bluish tinge. 
Thus, beef in the showrooms 
seemed gray-blue, quite un- 
attractive to the meat purchaser. The color 
engineer steps in and paints the walls blue- 
green and covers the floors with green 
sawdust; the contrasting after-effect ac- 
centuates the redness in the meat and in- 
creased sales result — another Illustration 
of how color is being put to work. 

In five years a publication increased its 
income from colored advertisements 75 
times; four-color pages of advertising in- 
creased from about a dozen to more than 
l n 4f)Q annually, proving the appeal of color. 






Col©r bonds identify dlff^r^ni 
menti in bit of metal or ©flier tub- 
Slone* onnlyred with s peel tog r aph 



'Small article modi of pin** 
tics art Colored during rhs 
man rfacturing pr&ceis 








Sometimes more work will 
be done where muscular ul'- 
tivity is required if the proper 
colors are employed Ex- 
haustive tests have shown 
that red has a stimulating of 
feet on human beings 
less stimulation for orange, 
yellow, green and blue, in or- 
der. Taking ordinary 
light as 100 percent, the 
showed the increase in runs 
cular activity: 1M p 
under blue illumination; 121 
percent under green; 13u per- , 
cent for yellow: 159 percent 
for orange and 187 
for red. 

Colors can perform many ^ 
services in the factory — aid, j 
sanitation, encourage group J 
hygiene* relieve monotony, 
make work rooms seem cool- 
er* stimulate workers and 
contribute toward produc- 
tiveness, contentment and 
happiness. Painting ma chines 
and parts of them in certain 
colors will tend to reduce ac- 
cidents: painting the sur- 
roundings appropri ate l y w i 11 
make the workers more 
cheerful. To feel cool is high- 
ly desirable in places when.' 
work is performed, so wu 
might apply a “cooF colot 
scheme such as: gray gnu-i 
for dado and lower portions 
of columns and possibly for 
machinery: medium tint of 
pea green for upper walls and 
other huge vertical surfaces: 
near- white for the ceiling 
either a mere suggestion of 
yellowish green or even a 
cream, and a medium tint of 
pea green for structural 
beams to give the feeling of 
support. If there arc many 
beams, aluminum palm may 
he satisfactory ™and it gives 
a modem touch, 

A combination of warm and 
cool color schemes is obtained 
by means of light buff or par- 
tially subdued yellow on the 
upper walls and a shade of 
yellowish green on the lower 
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walls. A band separating the upper and 
lower walls may be of light brown or of a 
shade of yellow green. 

In the hospital* glossy white has reigned 
a tong time> owing to a narrow efficiency 
viewpoint, A glossy paint is washed easily 
and white not only suggests clean Uness, 
but reveals the lack of it. Since nature is 
relied upon as an aid to getting well, hos- 
pitals should bear some semblance to that 
which is natural This means the substitu- 
tion of a reasonable degree of colorfulness 
for the unnatural white. Cool or warm 
color schemes are readily utilized; the cool 
colors being those between violet and 
green, with a maximum coolness near a 



Greenish blue. The warm col- 
those between scarlet 
and yellow, with the maxi- 
mum warmth in the region of 
yellowish orange or orange. 
Use of the cool colors and of 
cheering colors which are at a 
maximum in yellow, would 
seem appropriate in hospitals. 

In the general office there 
is no outstanding point of at- 
tack, Exposure, simplicity, 
maintenance and lighting are 
all worthy of consideration in 
a color scheme. Some light should come 
directly from the ceiling or an equivalent. 
Perhaps the common extreme plainness of 
ceilings should be relieved by means of 
simple painted or molded patterns. In gen- 
eral there is no justification for lack of 
colorfulness. The cool color schemes ap- 
pear to be more generally appheable in the 
work- world, notwithstanding the preva- 
lence of very subdued buffs. Northern 
exposures in an ideal office building might, 
well have windows glazed with glass of a 
warm yellowish tint — not amber. In sum- 
mer, when the windows are open, this 
warmth of color vanishes, but is present in 
winter because the windows are closed. 
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Desk tops might be painted 
a warm gray or in other sub- 
dued colors but they should 
not be dark colors. There is 
no reason why typewriters 
and adding machines should 
not bo colorful, at least warm 
grays. Executives wilt find 
office production greater, 
workers more cheerful and 
fatigue less if the surround^ 
ings satisfy the esthetic sense, 
if the furniture and the ma- 
chines are appropriately col- 
ored and If the lighting is such 
as to reduce eyestrain. Ease 
of seeing is a phase of consid- 
erable Breadth, including not 
only vision but impressions. 

In fields where colored or 
tinted light Is desirable, the 
fluorescent lamp has opened 




Working with colored plasMes in G-enerol Electric lofauraFory 







Up entirely new and interest- 
1 ing possibilities. The fluores- 
cent lamp Is a tube in which 
a powder is activated by ul- 
" ■ travio let rays. Functioning as 
a transformer, the powder 
absorbs these short-wave, 
^ invisible ultraviolet rays and 
( re-rad i at es this energy at 
greater wav elengths which 
become visible within the col- 
or ranges of the spectrum, 
m Differences in the chemical 
V content of the powder result 
i ii: different colors of emitted 
5? light, making it possible to 
^produce colors from the paste l 
J" tints to rather pure ones. One 
type produces the nearest ap- 
proach to natural daylight 
** ever achieved by an efficient 
i artificial iHuminant for gen- 
era I lighting purposes. 
Stores, offices, factories, 
■J , theater interiors, hotel dining 
; rooms and lobbies, specialty 
6^ shops, art galleries and nu- 
i .merous other establishments 
are putting color to work with 
the aid of this tubular lamp. 
Color discrimination and 
^ ' many forms of color -match- 
ing are done under light from 
daylight fluorescent lamps, 
Any merchant would be 
able to serve his customers 
better ■ by installing a color- 
demonstrating box, which he 
tV-L-ean have made at a low ex- 
penditure. A simple form 
consists of two compartments. 
In one are installed colored 
lamps — red, green, blue, yel- 
low and white — with switches 
and louvers to control the 
individual lamp so that com- 
binations of colors may be 
produced. A diffusing glass 
separates the lamp compart- 
ment from the other compart- 
ment and into this second 
compartment {with white 
J walls) the customer may look 
at the color which is being 
produced. By proper records 
or scales the merchant may 
duplicate the same color at 
any time. The color box 
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Colored panicles *m ployed In point 
are dried by meant of filter press, 
thowrt in uu 



would bo a valuable aid in 
helping customers to choose 
materials to reproduce the 
color or to harmonize with it. 

The automobile is an out- 
standing example of the 
growing demand for color and 
of the manufacturers reaction 
to that demand. In the early 
days of auto body building* 
only a few colors were used* 
with the manufacturers offer- 
ing a great preponderance of 
black cars. That a great 
change has occurred is per- 
fectly plain to anyone who 
watches the rainbow-hued 
parade along our highways 
today. When few colors were used in the 
industry^ they were presented in small 
swatches glued to a pocket-sized card. As 
time went by, color folders became the 
order* Then came a new idea — colors in 
small cabinets with individual color 
swatches visibly filed according to color 
family. This arrangement was forced into 
the background by metal panels which 
carried a better picture of the actual finish. 
Then one company began displaying color 
on quarter-size replicas of motor car doors, 
following up this idea with model cars in 
one-eighth size. The miniature automo- 
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biles are the result of an effort to bring out 
the over- tones and under- tones of colors 
as affected by highlights and shadows. 

Streamline trains, street cars, trackless 
trolleys and buses also reflect the growing 
demand for color, both inside and out. 
Most of the gay-hued trains carry capacity 
loads of passengers and crowds still throng 
the right-of-way of one brightly-painted 
streamliner that has been in service many 
months. 

Another way Ln which color has been 
put to work is found in the story of an oil 
company doing an export business in India, 
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Color phot* of flvar^tni lube* --j 
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Osi was sold In tins for use it\ 
lamps 1 the time this trade 
was inaugurated. Apparent- ^ 
ly someone advising theeom- ^ 
puny knew that the natives^ 
held the monkey in high cs- T 
Uiorn and that they liked red, 

So a red monkey was printed^ 
on the sides of the can in v 
which the oil was sold. The 
result was that the natives^ 
hung the tins In their hum- 
ble huts for enjoyment of the 7 "' 
red color and in reverenefb 
of the monkey. Undoubted-*^ 
ly more oil in that kind of 
can was sold in India than 
in other kinds* for obviou^ ■ 
reasons, ^ 

The possibilities of color >- 
applicalion are virtually nn- 
Paints p dyes and; 

■ t he sources of many $ 
thousands of colors, tin tsV 
and shades. For instance, i£- 
only reflected color is con-^ : 
sider ed, such as in painting 
nnd decoration, 10,000 colors., 
arc available. One diction-^ 
ary of color contains speci- 
mens of rXFGO colors, with 

the color charts of paint, dye 
and silk manufacturers 
showing still less. The 10,000 
reflecting colors are in- 
creased to an almost unbe- 
lievable number when the 
influence of lighting is taken 
into account, because each 
color becomes a different 
color, in the broad sense, 
when the intensity of illu- 
mination is altered. Thus a 
very esc tensive series of 
shades of any color is pro- 
duced by changes in level of 
illumination. Compared with 
this series, that ranging from 
white to black on an artist’s 
palette is meager indeed. 

Interior decorators must 
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This could happen Id on enemy Iruck atlempHng Id impede ihc United Slotei Army'* 






Another defiant fighter was welcomed to 
the armored ranks of the United States 
Army when the first 57 -ton tank of the 
M-l type rolled ofl the assembly line at 
the Baldwin Locomotive Works in Eddy- 



stone, Pa. In one of its first demonstrations 
the Big "Bertha of mobile weapons smashed 
a truck under its tracks as if it were an 
eggshell. Production of this tank lias been 
speeded to meet the nation's war needs. 
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Space-Saving Hat and Coat Rack Fastens to Wall or Door 



Closet space can be saved with a hat and 
^garment holder which may be attached to 
hack of a door or on the wall, The hat 
3 rest is shaped to fit inside the crown of the 
and the arm is notched fur hangers, 
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-‘ Zinc Oxide May Reduce Carbon 



In Gasoline Engines 



Zinc oxide may be the means of reduc- 
or eliminating carbon to a minimum in 
engineSp according to a patent as- 
to the Standard Oil Development 
oOVew York. The Inventors 
that II itiu pUlli* Ttn^whieh carbon 
for mi> are coated with zinc oxide, 
will resist the deposits of rarbon. The 
oxide coating may bo applied in vuri- 
Lhe parts may he electroplated . 
to vapors of metallic zinc, or 
r^^alvanizcd by treating them with molten 
-me. The zinc is finally converted into zing 
xkle by nn oxidizing agent. 
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Hat end garment rack shown- in insel may be mounted 
on wall or behind the door to save space in cla-i&l 
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57-Ton Tank Displays Mighty Crushing Power 
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Volu nicer anlicmcfcift squad f-ollaws planes over dry wilh search lights- | 

P-o-Uco i#rge«nt In emergency car directs rescue drill over loudspeaker 4 



AIT AS quickly taught 
* * Europe the airplane 
had at last brought con- 
flict to the doorsteps of 
the civilian and not even 
the most efficient army, 
navy and air forces could 
prevent bombing behind 
the battle front 

But not until the Unit- 
ed States found itself ac- 
tively engaged did the 
nation begin to realize 
that just as the armed 
forces could not prevent 
air attacks on cities! nei- 
ther could experienced 
firemen and policemen 
handle the emergencies 
brought about by explo- 
sive and incendiary 
bombs in which 1,000 fire 
bombs usually mean 100 
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bomb fires. Regardless of the effi- 
ciency of the trained forces, civil- 
ian s must take a hand in their own 
defense. The time may come when 
every able-bodied American cili^ 
Ken, male and female* will be re- 
quired to assume some protective 
duly in the army behind the army. 

The bigger the city* the better 
the target. This was discerned 
early by officials of America’s 
largest metropolis, New York City, 
with 7,500,000 people exposed to 
attack. For more than a year, be- 
hind the facade of business as 
usual, a feverish campaign of pre- 
paredness for civilian defense had 
been going on. 

The day America entered the 
war, over 115,000 air raid wardens, 
more than 25,000 auxiliary fire- 
meiij and thousands of technical 
specialists — a civilian defense 
army numbering more than 2Q0 + - 
EK30 — were ready for duty in New 
York City. 

From this blueprint the rapidly 
expanded civilian defense army of 
the nation has been constructed* 
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Mobile transformer capable of supplying electricity for city &# 
70,000 con he rushed hp roil whertw pQw*r shortage exists 

Velufttiar firemen, bibw, attach trailer fire pumps to taxicabs 
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Mold in 0| a sandbag m franl uf has fapfl- l$r prGtflc- 
iwn, a civilian fireman drops it on an incendiary 
bo nib. This should smother it m two minutes 



On« member bf r^SSuc 9 quad f rTcjSn f }■ wield 4 □ part- 
obln:. gaial ini? -driven drill Ionian a wait while 
nnolfripr aPtoc^s tho woodwork wi'h ar\ aledrk SOW 

From the tops of skyscrapers around New York 
IhauflCin-tfi of air-ruid wardens— m on y with "wclk- 
PC9^tcilU:l« ,IH rodias (below)— wnPch fo r anemy planes 




with its now familiar homespun fire- 
men, air raid watchers, communica- 
lions experts, and rescue squads. 

What may be in store for the average 
American as the civilian defense 
program expands is indicated by the 
intensive advanced training given vol- 
unteer auxiliary firemen in New York, 
To ordinary lire fighting, first aid, 
morale building, house wrecking and 
rescue work, were added new prob- 
lems inflicted by war hazards. They 
were taught that every building over 
75 feet high in New York is required 
to have a water tank on the roof, with 
a standpipe reaching to the sidewalk. 
If a blast shattered the water main p 
they were to fasten a hose to the lower 
end of a standpipe and attach it to the 
engine, A 5,000-gallon standard tank 
provides a 20- minute stream. 

Fire department lectures dealt with 
the hypothetical situation in which all 
the mains had been shattered near the 
center of Manhattan island and several 
large fires were burning. The men 
were shown how hose lines could be 
stretched to the Hudson river and the 
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East river and water 
pumped for many blocks 
by relay pumpers every 
2,500 or 3^000 feet. Civil- 
ian firemen studied the 
location of bathing pools, 
the use of portable tanks 
and stationary water sup- 
ply vats, bucket brigades 
and stirrup pumps. They 
were given instruction on 
emergency treatment for 
smoke inhalation and 
burns and first atd for 
fractures and wounds. 

They were instructed in 
the use of splints for frac- 
tures and tourniquets to 
stop bleeding, and how to 
apply bandages. 

Practicing in gas masks, 
firemen learned the ne- 
cessity for decontamination after 
exposure to mustard gas ? the fact 
that blisters caused by Lewisite gas 
must not be broken or they will 
form again, and the first rule in 
treatment of tear gas — to keep from 
rubbing the eyes. 

Air raid watchers spent hours 
spotting “enemy” planes from sky- 
scrapers, First aid groups clam- 
bered through wreckage with 'Vic- 
tims” on stretchers. Decontamina- 
tion experts practiced on gas- 
impregnated ground. In the army 
information center* calls were re- 
ceived from many of the 1,500 ob- 
servation posts around New York, 
and along the Atlantic seaboard 
40, 00£> civilian spoilers helped chart 
the course of aircraft stimulating 
attack on New York City. 

Meanwhile engineers were ap- 
praising the vulnerability of the 
city with the most large buildings 
of any civilized community. They 
found these very skyscrapers were 
the greatest safety factor in the city. 
Except for the top six floors and 
the vicinity of roofs on setbacks, 
no better air raid shelters could be 
planned than the tall buildings^ be- 
cause the path of a dropped bomb 
is oblique and it is likely to be di- 
verted from the side of a building if 
It strikes. Above three floors, the 
danger from flying debris- would be 



t £l«el-Kfilmetfrd doctor* and nursti of Nbw York City pe- 
tals prance and ti-ain othvr* f&r emergency first aid work 

J. VtiJurttaar firemen 90 after an incendiary bomb with acaly- 
(one torch to cut roof, rope for fescues- and Iwo-way rfcdrO 



MARCH, 1942 



29 







f Emtffgflnty calls about utility dampgt dear thro ugh this timtan office 




Replacing the national 
guardsmen called into 
service, a new New York 
National Guard, com- 
posed largely of veterans 
of World War I, was mo- 
bilized and these men 
topped off their civilian 
duties in the daytime with 
bayonet drills and target 
practice at night 

Air raid drills were 
given school children to 
find methods of evacuat- 
ing the million or more 
pupils in emergency. It 
was found that within 20 
minutes nearly all pupils 
could be tagged with 
identification cards, mar- 
shaled into groups and 
dispersed to their homes 
under the leadership of 
tea chers . Even b 1 i n d chil- 
dren were given Instruc- 
tion as stretcher bearers, 
carrying other blind chil- 
dren through the school 
corridors. 

Specialized crews prac- 
ticed at mine laying and 
sweeping operations in 
New York harbor, using 

Vol un-leer d e-e on tom In a t *e n 
squad neu I rallies, a gassed atm a 

wilh Sfcmd and chltiridu qf lirnfl 

N«w Yfirk J s emergency tor is 
equipped with rescue and wreck- 
log iq&Is, oxygen and masks 

i 



nil. Half a dozen supporting columns 
could be blasted from a structure like 
the Empire State Building and it 
would stand firmly, they estimated. 
Concrete and steel floors would resist 
bomb penetration* 

The city's 11,000 taxicabs were or- 
ganized into an emergency group 
which volunteered for evacuating 
women and children* giving first aid, 
and transporting fire-fighting equip- 
ment if needed. Technical, engineering 
and an schools inaugurated classes in 
camouflage and light control, and dis- 
guise of strategic buildings, air field, 
gun emplacements and raid shelters. 




30 



POPULAR MECHANICS 



l\zc,f 




Above ii one -of the pi abnfciGnai-y fi 1-0- 
men weoHn-g on oxygen. hel’meP, 
in which lie can virtually "ont lmflte," 
Mort i h tail 25,000 Quniliory firsmen 
arc bring Irtrined for war work 

At left, o iquad af the cjuxiMciriei 
piles aboard an omergency truck for 
a fire-fighting ctnll 



Patrolmen in Now Yprk City a-rc 
trained r o work in gos ma&ks — * 



dummy mines usually, 
but with active mines 
substituted and exploded 
occasionally to complete 
their training. 

Detailed plans for sup- 
plying the metropolitan 
area with the necessary 
40 ? 0t>0 f 00fl pounds of food 
daily were worked out by 
William Pc Howes Mor- 
gan, Jr,. Commissioner 
of Markets, and his staff. 

Maps and statistics were 
drawn to show how, for 
example, if the Holland 
Tunnel were smashed, 
foods luffs ordinarily car- 
ried through this artery 
could be lightered across the 
Hudson river, nr trucked over a 
bridge. Systems were worked out 
so that several weeks 3 supply of 
essential foods will be available, 
and questionnaires filled out by 
wholesalers indicated how much 
provender would be necessary if 
transportation lines to the outside 
were crippled. 

Civilians were advised to duck 
under a stout table if caught in a 
vulnerable* building during an air 
raid; to keep suitcases packed 
ready for a quick departure; keep 
bathtubs full of water, have stir- 



(Continued t & page 1P3 ; J 
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Retreading Lengthens Tire Life, Saves Rubber 





With rjhhrr onrl 

tires ratraoedj maiarist* 
can add SO percent la ike 
mileage at half the- orig- 
inal test by retreading, 

Fir*! step (top) \t So buff 
eff aid rubber tread 



Abc^e,- fmpsfting tire before de- 
ciding iq reiread, Below, at left, 
applying new tread fa casing r 
righi, valconi*[ng tread In a 
maid, withcLM heating sidewall 
or ibo-uldtrr. Abdul half as much 
rubber ll 
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Power Shovel Designed With Transparent Cab 



Ploatic bod if cl power ihov^l, wish transparent Cob. will hnyit I n-lf! scoping aw in os ihiwri in akcttfhpi 

^>v xXM t t y 7 f 
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Previous notions of design and estab- 
lished precedents were set ^side by de- 
signers in creating the body for an entirely 
different power shovel. A$ drawn by 

Barnes & Reinecke of Chicago „ industrial 
designers, "the structure ii~of colored mold- 
ed plastic, to be capped by an unbreakable 
crystal-clear cupola from which the oper- 
ator would have full vision in all direc- 
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lions. Broad traces, operated independ- 
ently forward or backward* would give * 
l he vehicle easy maneuverability in deep 
mud and on rough ground. The shovel 
would swing at the end of a telescoping 
tubular steel boom, to provide a wide range 
of digging operations from a given setting. 

A compact thousand-horsepower Diesel 
motor would furnish power. 



ants Mines With Coal Chutes Mounted on Trucks 



In recent maneuvers at 
Wadesbora,..N. C., men of 
Company C, Filth J Engi = _ 
neers* us"e3 a simple 
means for laying land 
mines intended to stop 
tanks and scout cars. 
Common coal chutes 
were mounted at the rear 
end of the trucks and the 
antitank mines were fed 
to the road one at a time 
while on the go. 



Engineer? sf U ruled States Army 
experimenting willi the use of 
orcfirtai-y coal ehutct r m&ufitnd 
a I Ihe rear of frucks. Id a^nlar- 
(rN Ihfl laying pf antitank mines. 

Strewn in the path of an ad- 
vancing or pursuing army, these 
land mine? would slow up lanki 
and other motorized vehicle $ 
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How to CUT Your HEATING BILL 




Putting storm windflwi pn yqyr Fipigsp W»H Sflvu q* much qi 
63,8 purretjnt gf tb? heal eicpprng through windows-. &e- 
|gw r lalfbng Nmperotur«( ut floor and dT iho ceiling. Dif- 
ference! exceeding four degree* indicate inefficient healing 
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Slewing insulotisn mle wall result* in *avin-g ea 
much a-s 72.6 percent of the heal escaping there 

i -o , t Ely Milton Ftqert 

' 11 ' T U. 0 ^ . \ 

UNDREDS of irtftlmns of 
worth of fuel arc wasted annually 
in this country by home owners and 
dwellers who fail to take advantage of 
common mid long accepted devices for 
saving heat. Among such devices are 
insulation, weather stripping and 
storm windows* 

Exactly what do those forms of pro- 
tection against heat waste mean for 
the average home? 

Milton S. Wunderlich, chief of the 
research stuff of the Insulite Company, 
Minneapolis, Minn., and owner of what 
he calls the d "Electric Skin House, w has 
been using this house for six years as 
a laboratory to determine exactly 
where heal losses occur in the average 
home a^id how much they amount to. 
He ha>s gone to considerable expense 
in equipping his home io test not only 
the different Ways in which heat es- 
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capes but also the effective- 
ness of the different devices 
commonly used to check this 
escape. Most important among 
Mr. Wunderlich's equipment 
are the instruments which, 
because ol their hyper “sensi- 
tivity to temperature changes, 
have gained his home the 
name ot Electric Skin House. 

These instruments are 
ca lied L 'thermoco up J es/ 1 One 
hundred and thirly-iiino of 
them are distributed over the 
house. Inconspicuous to the 
uneducated eye, the thermo- 
couples arc simple loops of 
delicate wire composed of two 
differing metals. Each ther- 
mocouple has a “detecting*' 
end and a “receiving” end. 
The detecting ends, when ex- 



" Electric 5 k in House"' with loea- 
tic ii & of thermocouples indi cared. 
Number Qt left a-f Ed(b line- in 
Fist? h number of thirrmecPUpEti s 
a i thot jQfirttculnr local! an 
ft Courtesy IlisuLLcl' MlmiMipelli 



U*ing poten liomfcter at switch- 
board in bewment, th« W under- 
Eicbs are able to tak* readings 
of Fern perciSu res exifthg in 13S 

differenfc pnrM. of ihfllt dwelling 
MMOCCHJF1ES 

W OUT&TOE All 

* shihSlE URFa£E 
■3 ROOF BOARD SURFACE 

back or *iy-r EOArzr. 

1 attic air 

J TOP 0* r%\. IW&ULAEION 

* Balk l> IlaJIE-I ba£*. 

3 PACE i> PIASTER BASE 

2 iLAiTER hU*fAZ£ 

■■'SlEJC Alt 



IMKRMDCD’jrLES- 
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Ry iflilolliiig weather flipping, average dweller can ibv* m madi a = 
4S4 p?rwn^ of htur loU through cratki ticaurid windows- pnd doort 



posed to temperature changes at the points 
where they are located* generate a small 
electric flow. This flow can be measured 
at the receiving ends with an instrument 
called a potentiometer and the degrees of 
heat or cold existing at the opposite or de- 
tecting ends of the thermocouples are thus 
calibrated. All receiving ends are located 
at a central terminal board, somewhat re- 
sembling a telephone switchboard* located 
in the basement. 

By seating himself at this central ter- 
minal board, Mr. Wunderlich 
is able to “plug in” his poten- 
tiometer and check up on the 
temperatures existing at 139 
points in his home. The in- 
stallation of this electric skin 
thermocouple system has giv- 
en him, in effect, more power 
to “feel out” his home and to 
study its reaction to all kinds 
of weather changes than any 
man has ever had before. 

The installation entailed 
the stringing of more than 
12 miles of the delicate wir- 
ing. The "couples" detect 
temperature changes at all 
points of the house where heat 
losses are likely to occur. In 



all four outside walls, as 
well as in the ceiling and 
roof, loop ends were 
placed in groups of eight 
and ten at graduated 
depths through these ex- 
posed parts of the house. 
By thus being able to 
road temperatures exist- 
ing in the interior of the 
walls as well as on their 
surfaces, Ms\ Wunderlich 
could calculate the resist- 
ance to the escape of heat 
offered by the various 
materials of which the 
walls were composed. 
The same is true with re- 
gard to ceiling and roof. 
Once the “resistances 1 h 
were measured, the exact 
amounts of heat lost 
through each square foot 
of the "shell” of the home was easily de- 
termined. 

Still other thermocouples were so placed 
as to detect not heat loss to the outside but 
any variations existing in the temperature 
of the heat being distributed through the 
interior of the home. For this purpose at 
least four "couples" were placed in each 
room: one in each vent delivering heat T one 
in each vent exhausting beat, one at an 
outside corner of the ceiling and one at an 
outside corner of the floor. 



Closeup o t ih&rmflCCupJe wiring til* 
tachrd 14 bafumenl ceiling: 3 miles 
nF vuch wiring ii in the haute 
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Daublv tamjtc tti+ r with cemdh 
ol boftom Anil artoihti ei lop of 
the Etoiri, Indknto* drttfri; COn- 
ilant r tfrcffle&s heol h efficient 



Wood fiber insulation board no I only it protection o gainst at lit heat 
lots bul also is good planar base for walls of exJra attic room 

Proper insulation of attic will save the average dweller OS mask at 
?l,d percent of all tho heat escaping through roof of house 



From these thermocou- 
ple readings, other tests 
made, and accurate rec- 
ords of fuel consumption 
kept, a wealth of illumi- 
nating information comes 
to light, information 
helpful to everyone who 
would like to cut the cost 
of his fuel hills. 

Completely insulated 
in both walls and attic, 
the eight-room 23,000- 
cubic-foot Electric Skin 
House costs $72 a year to 
heat. The besting season 
lasts seven months. Av** 
erage daily tempera lures run around 30 
degrees F. All window and door openings 
are thoroughly weather stripped. The 
home has two stories, is of wood construc- 
tion, A combination of air conditioning and 
steam heating is used. Oil is used for fuel. 
Factors to be borne in mind in judging the 
home are that it is considerably above 
average in size; it has all standard protec- 
tions against heat losses (insulation, 
weather stripping, storm windows); also, 
the home is exposed on all sides with noth- 
ing to serve as windbreaks; and. finally, 
the automatic character of the heating con* 
trols (thermostat) helps to keep the fuel 
consumption down. 



Effective as weather stripping is, the 
largest single source of heat loss is through 
the cracks around windows and doors. Ap- 
proximately 29.7%^ of all heat escaping 
from the house is lost in this way. In dol- 
lars and cents this loss equals $21.38 a year. 
But if the weather stripping were absent 
the loss would be $3*00 a year. Saving in 
heat prevented from escaping through 
cracks is $17.92 or 45,6%, 

Storm windows cut down by 63.3% the 
heat loss through windows, from $46.70 to 
$13.50. But stilt, the second largest single 
source of heat loss in the house is windows. 
About 25-7% of all heat escaping is through 

(Cq rili n lib d fa page 166) 
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"Normandie” Cast in Role of Aircraft Carrier 
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Color Photos Tell Fruit Ripeness^ 
At Both Ends of Shipment 

Color photography is being used by fruit^ 
handlers in studies to determine the best ■s 
time and conditions for picking, storing and ^ 
shipping fruit Plums or pears* for in- 
stance* are picked at a given stage of ripe-^ 
ness a photographed and loaded into refrig- 
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17“ Te‘" P u;1'°7^ Portable Landing Lights Invisible 

To Planes Flying Overhead 



put in the^s 
warmest place T others in 
3 the coldish and temper- 
^S^tures are recorded 
^ . tomatically all the 
^wacross the continen 
■>-In New York the fruit 
photographed again t 
the two pictures shnv/ 
what happened to (ho-^. 
color in transit. The ex- 
periments are expected x 
to help growers select ^ 
fruit of tho proper ripe- 
ness for picking and to 
find the best temperature 
for shipping @nd storing. 

Camera T 
20-Foot Tower and 
Rubber Fenders 

Photographers for 
Chicago “Times 1 * can 
“shoot” the news from a 
s k y s c r up i ng platform 
that extends 20 feet, in 
the air. The hydraulic 
lift is mounted on a pho- 
to truck, and access to 
the platform is through 
a trap door in the roof. 
The truck has flexible 
rubber fenders over the 
rear wheels* eliminating 
a frequent source of re- 
pair bills. 



Ughti on runway eon be iaen only by pilot making row-altitude approach 

Only the pilot who drops down to enter the runway ap- 
proach can. see new-type portable landing lights put into use 
by the United States Army Air Forces. In fact, they cannot 
be observed even from 4 low-flying p la he“dt1’ e c 1 1 y overhead* 
Each hooded looks like a plump duckling squatting 011 

l ho ground with a light in its beak. Its beam does not shoot 
across the landing lane but parallel to it r green lights being 
arranged at the entrance ;md amber at the exit. The system 
calls for steadiness and an accurate approach, but landings 
art' smooth and safe. The lighted area is 400 feet wide and 

3 , 2 t >0 feet long. The light 
standards and the port- 
able power plant can be 
set up ready for use in 30 
to 40 minutes to convert 
any smooth plot of ground 
into an emergency night 
landing field. They can be 
"Tolled up 111 ready to be 
moved in ten minutes. 



fLThe recoil mechanism 
of a 10-inch coast de- 
fense gun, which can hurl 
a one-ton shell 30 miles, 
is capable of stopping a 
20 -ton railroad car trav- 
eling 60 miles an hour 



m 



i 
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C®ftr jhwHnij picture fiOm hydra M-fciC- lift; rl^hl, I ht rubber lander 



within five feet. 



MARCH* 1942 

' - • . . r 






r ivit K 39 

da i 'hd.m i 







2 





KILOWATT -XelUur Hired Hand 





I 

u 

V 



in refletfifri prcvid? nriifi^inl light with rey* ai beneficial to peuErry ns Phase frorti &uii 



farm 



1 \OWN on the farm a new hired 
L hand is reducing drudgery and 
making money for the boss. Silent, 
tireless and on the job 24 hours a 
day, this worker demands no high 
wages, accomplishing for five cents 
the same amount of mechanical 
work that any man can do in eight 
hours. Kilowatt is the name of this 
efficient helper* 

Kilowatts flowing through the 
power lines serving more than 
2,000,000 of America’s farms are 
changing the agricultural picture in 
an amazing fashion. Hitched up to 
various equipment and appliances* 
they perform in a few minutes the 
tasks that once meant hours of 
dreary labor. And the farmers who 
are making the fullest use of elec- 
tricity today are the farmers who 
are making the most money. 
Electricity is measured by what is 
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called a “kilowatt-hour,"' For the farmer, 
one kilowatt-hour, used with the proper 
equipment, will lift 7 *2 tons of hay into 
a haymow, churn 100 pounds of butter, 
wash the dishes for 40 meals or milk 3Q 
cows. And that will cost approximately 
five cents, less in some communities 
where rates are lower. 

Just how can the farmer make money 
by using electricity? Let's take a look, at 
poultry raising. On one test farm, where 
a time clock turns lights, on and off to 
maintain a 12- hour working day> egg 
profits are 10 to 30 percent greater than 
before electricity was employed “Wired 
help” now wakes the ehickens t keeps 
baby chicks warm, heats their water, 
grinds and mixes feed, grades and cleans 
eggs and encourages egg production by 
turning a ventilating fan that keeps the 
hens comfortable on warm days. Eleciric 
brooders* egg cleaners, portable motors 
and egg graders enabled this farmer to 
increase his flock of chickens and double 
the egg output without increasing the 
number of hired hands. And the cost? 
One egg per day pays for the electricity 




■l 

u 



Here the portable motor dost the I if ling, enabling 
one man la handle The hay ( Weslinghaus# p h do) 




Good iightmg is essential in the bernj ullraviolel Ismp-s moy be to supply i unlike r&yi -fpi ihcr:p in win lor 
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Electric milk cooler elirri- 
inaret waste of well 

wal£r formerly rcquirc-d 
#er the lame jab --and 
cooK the milk belter 



Efaelrie lamp attracts 
mitcK and metal -grille,. 

char^pd with 4,000 
volts, dptlrgcuifi them 
si they fly into this trap 



Electrical inolher for these chicks (above) is brood nr that takes 

of 40 hens. Electrically aperated pipeline milker saves labor, 




used for lighting and for 
warming water for 300 laying 
hens. 

But that^s not all the story. 
If the farmer uses lamps espe- 
cially designed to emit ultra- 
violet rays— they are com- 
monly known as sunlamps— 
he not only gets more eggs but 
they have stronger shells, 
greater food value* better 
taste and better hatching pos- 
sibilities, Ultraviolet rays do 
for the chickens what cod liver 
oil does for children — makes 
them healthy, vigorous and 
fast growing. One 250- watt 
sunlamp burned three or four 
hours a day will irradiate 100 
chickens with noticeable ben- 
efits. And in brooders ultra- 
violet bulbs furnish heat as 
well as the health-giving 
dose of sunshine. One 60 -watt 
lamp burned 10 hours a day 
will serve 100 chicks. 

On a Massachusetts farm 
chicks treated with sunlamps 
become salable broilers two 
weeks earlier than other 
chicks, and eggs from irradi- 
ated birds shoxy greater 
hatehability than those from 
untreated hens. 

In the calving pen* where 
sick animals must often be 
doctored and tended, a heat 
lamp, emitting warm, dry in- 
frared rays, eliminated fetch- 
ing pails of warm water to the 
barn, wringing out cloths and 
applying them. The heat lamp 
is safer to use, because there 
is not the danger of catching 
cold that follows the use qf 
wet applications, especially in 
cold weather, and is easier to 
use^ in addition to being effec- 
tive. The heat lamp brings 
livestock relief from conges- 
tion, soreness and pains. 

For the calves' pen, a sun- 
lamp installation is recom- 
mended, Mounted three or 
four feet above the calves, a 
sunlamp burned two hours a 
day will dq the animals as 
much good as a couple of 
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Farm house 

EktLlit Kitet-cn ■ E I G-ceric Ldundhf 



hours in the outdoor summer sunshine. 
Here, as in the henhouse, ultraviolet 
produces beneficial effects, the calves 
being sturdy, healthy and fast -growing. 

If the farmer's three little pigs are to 
reach the market in condition to bring 
a good price* he would be wise to use 
a heat lamp in the brooder — a 250-watt 
lamp that provides heat as well as light 



(Contlmiad 1o pog° 1GB} 
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CktnifiJ Gudins 



Drawing* *h&w some of lask-S ^ksirkity can do an a 
poultry farm. Ckcte, *j*ing an all-purple twO-burs*- 
powfif molCP 10 driv* corn sheHer 

UilrQvi^b) Sighr in the brao-der is good tar q rawing 
pigsj tharmoftat controls lamp ;Gr?nejal Eleclrk photo) 
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Ft-S-d Giindsi ' Corn SIieM^i 
F« d Mi^fi ' ParL*bk iMafcor 
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Rooms and Kitchen Fold Up Into Trailer 



dustries spring into being 
overnight is a problem 
which the T*arm Security 
Administration may solve 
-supplying lulling cot- 
migrant families. 

[i The newest type trailer 
O measures 20 by a feet 
when traveling on the 
highway, but unfolds to 
20 by 13 feet for light housekeeping, A 
^mali family can live in its two rooms and 

£in~ L 

Mileage Dial Shows Distances Between Cities by Car 



kitchenette and enjoy many of the com- 
forts of a permanent home h 



Trailer fully opcn-cd If given 
ci homey appearance by trel- 
treei flunking ihe doorway 



AFltf Ihe licrn?itfee r 

awfier unfolds Irallcr 14 malm- 
I wo raa-mi and kUchenefte 

l 




Tourists may help themselves to infor- 
mation about the mileage to their destina- 
tions by dialing an :| information dispenser" 
just introduced. Installed at a filling sta- 
tion, it saves the time of attendants who 
might be asked to look up answers to such 
questions. The motorist simply turns the 
outer rim, which is printed with the names 
of towns mostly inquired about, until the 
name of the town he wants comes opposite 
the pointer. This automatically brings the 
mileage to that town into view in a slob Of 
course, the wheel must be calibrated to 
give the correct mileages from the city in 
which it is to be set up, 

£ /2 7 Y — 

Infrared Coating for Flashbulbs 
Aids "Blackout” Photography 

Amateur photographers wishing In take 
infrared or “blackout” pictures can now 
coat ordinary flashbulbs with an infrared 
solution anyone can prepare. The chemi- 
cals, each properly weighed, are packed in 

'Of POPULAR MECHANICS , 
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separate envelopes. A1J 
necessary ingredients ex- 
cept water and glycerine 
arc supplied, since glyc- 
erine is easy in obtain, 
One package contains 
enough chemicals to coat 
about 50 flashbulbs. An- 
other simple method of 
using the solution is to 
make an infrared filter by 
dipping into it a piece of 
celluloids about one- 
quarter inch thick, and 
large enough to cover the 

front of the reflector. 

r s n O > 
■ ^ [ U- 

Ambu iatice on M ulc 
Carries Casualty 
Back to Camp 

When men participat- 
ing in American war 
games recently were in- 
jured or became ill, they 
were tarried back to 
evacuation hospitals on 
the backs of mules. This 
method was used by the 
37th Field, Ar lillm^- BaU» 
talion which still finds a 
place in the modern 
mechanized army for the 
mule. For the trip 
through woods with its 
human burden, the mule 
packed a litter on its back. 



tibev dir 

Model of Gas Works Tests Plans^** 



For Building Large Plant 



Ttik ^miniatufe JJ plan! tails new mduilrial protests for oil refin«y 

Many a model railroad builder may regard with envy the 
work of super-model builders who constructed a working 
miniature of a complete gas works. Built for industrial pur- 
poses, the model or pilot plant tries out new methods of 
cracking oil-refinery residuum, or waste oil h thus bridging 
Lhe gap between lest- Lube experiments and expensive large- 
scale equipment used by the Portland Gas and Coke Com- 
pany of Portland, Ore. For -instance, with the pilot plant 
it wSs demonstrated that lampblack, which periodically 
clogged the gas generator, could be burned out by admitting 
oxygen as the gas- making cycle ends and while the lamp- 
black still glows white- hot. Formerly it was necessary to 
shut down the plant and laboriously scrape off the accumu- 
lation, a very costly oper- 
ation. After months of 
Work with this pilot plant, 
engineers built another 
and more advanced ex- 
perimental unit, which 
proved so foolproof that 
$1,500,000 was authorized 
for a chemical plant 
which will yield not only 
gas but ethylene, buty- 
lene, propylene and other 
hydrocarbons* as w T cli as 
by-products such as ben- 
zol for motor fuel> toluol 
for solvents and TNT. 
petroleum coke> naph- 
thalene, high-grade road 
tar, briquet fuel and com- 
mercial Lampblackr 



latter on Hi* back of a mule me fees a safe ambulance far injured soldier 
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X-RAYS m OVERALLS 





Onn t>pr-r-n i gr plate? PH X-roy film inside a big ■sJc-el prpt whiln S h r? Hnre a mobilo X-ray unit IS 

ethur Trains ihe X-ray tube on it.. The imsulting ira die graph will sliaw rolled up lo a huge boiler tci&E-- 

yp internal flaws bn ihe m*lal r wliick ^horwii* might fail in use ing to lurn ill seoing eye an it 



- RAYS were born on the 
^ ^ eve of the SpanLsh-Amer-* 
lean war s came of age medically 
in the hospitals back of World 
War battlef routs, and are find- 
ing their place industrially in 
the din of todays drive to forge 
an impregnable America. In 
the last few months a half doz- 
en of the most potent X-ray 
machines yet devised, their 
million- volt electronic glance 
capable of peering through 
eight inches of steel, have been 
put to work in factories and 
foundries. While these giants 
of ihe breed are detecting deep- 
hidden flaws in battleship 
armor or high-pressure boiler 
drums nr testing welds eight 
inches thick, smaller members 
of the family are turning their 
5,000- volt seeing eyes upon 
thin aluminum sheet for fighter 
planes, producing micro- radio- 
graphs of metal structure and 
measuring stresses in magnesi- 
um, brass and aluminum by 
X-ray diffraction, technique. 

The range of usefulness for 

iCon firmed to page 164) 
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Thn million-volt induilrial X-ray machine ii Turned at a 45*dagrgo 
angle To inspect a casting in ihfl Genfrol IlgcTric laboratory 
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f Step I crnntahcft far a *3 .OtiC-kQ-rsepowei’ 
engine h examined under 1 .DOO.OOO-volP 
rube at Ford Molar Company taUrdary 



Ahovt, one man e3iu^k& the maun ling lieighl of lube above a huge 
casting, ana Ike* direct positioning,, third pi-ncei fiEm r Right, on X-ray 
p itta re checks the position of meted ■washers inside a maided lubber kca( 
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Fireboat Rides Trailer Ashore 



Fli-eiiStil (lop) tin fraclcr, fig h ling lliOrt fiffl, find {boH«rfi) tin lh« water 

Ready to combat fires far ashore as well as on the water, 
a 16-foot fire tug is hoisted aboard a trailer for overland 
trips. In the water the boat is propelled by a jot from the 
fire hose stream. Being without a conventional propeller it 
operates in shallow water without injury. The motor is 
^powerful enough to produce 800 gallons of water per minute. 

fix SJ — 

Odors Removed From Gasoline 
By Low- Cost Process 

Sulphur compounds found in all gaso- 
line* known to chemists as mercaptans* give 
off an odor so objectionable that the gaso- 
line must ho deodorized before it reaches 
the motorist. Until recently, this was done 
by merely converting the mercaptans into 
compounds which are odorless* but they 
were permitted to remain in the gasoline. 

However, as these mercaptans and odorless 
compounds were having a harmful effect 
on the effectiveness of ethyl fluid added to 
gasoline, a way to remove them was need- 
ed. Now the Atlantic Refining Company 
reveals discovery of a solvent which ex- 

^ b 0 fi \LJ J 



tracts the mercaptans 
without affecting desira- 
ble qualities of the fuel. 
The method, available to 
the entire industry by a 
licensing agreement with 
the Universal Oil Prod- 
ucts Company, involves 
the use of a mixture of 
water, caustic soda and 
methanol. In this process, 
which is simple and cheap* 
there is little or no loss of aJ 
the solvent,, and it may 
used indefinitely. 

,11 '! Lf 

Holder for Chisel 
Absorbs Shock 
From Blows 

For safely in 
chisels, punches 
liar tools* a special holde 
permits the hand to be 
kept far enough from the 
hammer blows to prevent 
injury* and also takes up.O - 
the shock so no vibration 1 
reaches the hand. It is a 
tubular piece housing 
rubber-tipped piston that , 
is actuated by a strong 
spring. This presses the 
chisel against an angular 
stop, so it may be 
erect at all times. A trig- L ^p. 
ger releases the spring" 
tension lor inserting or -■ 
removing a chisel. _ , 



Spring) fjtip f G r chticl keeps band from danger 20110 
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Tiny 18-Cylinder Engine Spins 5-Foot Propeller 
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es across and has a 
and one-eighth i 



Fashioning all the tools himself 
and casting the parts needed from 
special aluminum and briisa nl- 
loysj Lawrence H, St raver ul Kent, 
0. r constructed" anl8^y tinder 
'engine in his hem-.- v, ork.s-hup. 
Since the engine^ which v oighs 21 
pounds and develops seven horse- 
power, is loo large and powerful 
for an ordinary model plane, the 
builder intends to Us ability 
to fly a glider. Patterned after the 
Wright Whirlwind, the engine a 
double -bank, radial type, and h 
a ir cooled . T1 \e co mpac t m i n i a t u re 
power plant measures only eleven 

stroke of 
—dies. In 
engine, the inventor 
a five-foot propel- 
was able to turn at 
2,500 revolutions per minute. 

C- — - (j • L 
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testing 
connected 
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Madd qf TB-eylinder radial engine was fay ill in horns workshop 



Metal Wheels Spin to Destruction in Test of Bomber Part 




Safety in the operation of high-speed 
rotors used in superchargers of high- alti- 
tude bombing planes is the goal of experi- 
menters at G eneral Elec tric research lab- 
oratory, where hea vy mcTnt wheels are 
spun in a “vacuum bottle 1 ' until they fly 
apart With virtually no air resistance to 
overcome, a five -pound turbine* driven by 
compressed airAcan turn a 20-nound wheel 



trAcan tu 



at speeds up to 1,000 revolutions per sec- 
ond, At that tremendous speed, every 
pound of weight on the rim of a wheel one 
foot in diameter exerls a centrifugal pull of 
more than 100 tons, and wheels often burst 
with the force of an explosion, throwing 
fragments, which may weigh several 
pounds, with as much energy as the pro- 
jectile of a small naval gun. In order io 
withstand such pounding., the 
vacuum chamber has massive 
steel walls, and it is sometimes 
lined with lead bricks to minimize 
damage to the fragments which 
are examined for information 
concerning the nature of the 
breaks. In making tests below 
the breaking point the rotor is 
coated with a brittle varnish that 
will crack at the points of stress. 
The cracks occur at right angles 
to the direction of the stress, and 
their number indicates the rela- 
tive magnitude of the stresses. 



- Adjulling mcchaniim which includes mirrors. on.d phftlfrt&H fO 
mteiure ipccd. Inin!, varnish ad rator ailci liiffh-Speed l*il 



C Write to the tu rns listed in the 
Where- to- Buy -It index, to learn 
more about products described in 
this magazine. Say You Saw It in 
Popular Mechanics. 
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T^WENTY years have elapsed since 

- America built its last great mer- 
chant fleet and many new ideas about 
ship construction have been developed 
since. 

This new knowledge is being applied 
to the hundreds of ships America is 
building today. Our new vessels will 
carry more cargo at faster speeds and 
use less fuel Lhan the famous L 'Hog Is- 
landers” LhaL were built during the 
first world war. 

Thi -ee hundred and twelve vessels of 
a new emergency cargo class have been 
ordered, and the chances are many 
hundreds more will he built before the 
greatest shipbuilding program in his- 
tory ends. In addition to this and the 
vast construction program under way 
for the JJavy, shipyards have expanded 
their ordinaiy i4 50 ships a year" sched- 
ule, In all, 75y merchant ships of 2 < QGfl 
tons or over were under construction 
or order last summer. A construction 
rate of 5 million ions a year of seagoing 
ships is expected by IM'S. 

The emergency class, designated as 
EC "Liberty* 1 ships, are (rim vessels 



EUocIts tupporhiiLf a new ship ready lor side lourteh- 
m.g drop gul of I-ho way wlic-n o buMtm it pruiSfed 



50 



POPULAR MECHANICS 






designed for simplicity in construc- 
tion and maintenance. They will 
be 441 feet long, of 10,500 dead- 
weight tnns T with a speed in excess 
of 11 knots. Including gunners, 
each will carry a crew of 54, De- 
fensive a r m a m c n t wil 1 i cjcI u d e 
paravanes that are towed from the 
bows to ward off mines. Crew 
quarters are amidships instead of 
at one end, are insulated against 
heat and cold, and in some cases 
have forced ventilati on . Stub masts 
not as tall as the radio pole over 
the deckhouse will be used for 
cargo handling. The ships will 
have water light bulkheads, fire 
detection apparatus, and refriger- 
ation apparatus. 

The “Liberty 14 ships will be pow- 
ered with 2 ,500 -horsepower steam 
engines of triple- expansion recip- 
rocating type. All auxiliary gear 
such as steering gear and cargo 
winches will be s team -opera led . 
Old-fashioned in some respects,, 
the engines are of advanced design 

Ji. 



IL 

U. 



Al a tony Booth shipyard a new ship splashes sideways 
into I ha ita, Eryand i) a fares! ef ail- well derricks 

This is lha nufcimclii; sr-am w c-lde* which has to a rj-rcat 
degree done away wilfo rivdinrj in iFiip son»try(ti®n 
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The newly launched M Agwrprlnce M 3s rawed 1c fitting-out deck end a new keel is laid on the ways if left 



and will be economical. They must he used 
because the country's turbine and Diesel 
manufacturers are already swamped with 
orders. All the machinery will be self- 
oiling. Oil fed boilers are to be insulated 
by casings inside of which incoming ail’ for 
the fires is to be preheated. 

Two years or more are needed for build- 
ing a ship in ordinary times. During the 
first world war some vessels were launched 
si# months after their keels were lakh set- 
ting construction records that were thought 
never would be broken. Such records are 
too slow for us now and the EC ships will 
slide into blue water within three or four 
months after they begin to take shape. 

D wring the last war prefabricated sec- 
tions of ships were built 
in shops around the coun- 
try, then shipped to the 
yards. This time, prebuilt 
sections are being assem- 
bled in shops adjacent to 
the ways, then lowered 
by crane into the ship. 

It used to require some 
2 million rivets to build a 
ship; these added weight 
and drag to the structure. 

The Libertys will be vir- 
tually all-welded con- 
struction, reducing 
weight, adding to con- 
struction speed, eliminat- 



ing projecting rivet heads and overlaps on 
the hull, and providing a hull that will 
bend under impact instead of tearing apart 
at rivet points. 

Mean while, construction of scores of C-l, 
C-2 r and C-3 cargo and cargo -passenger 
ships, as well as dozens of high speed tank- 
ers, has been speeded up. The C class ves- 
sels range from 7.500 to 12,500 deadweight 
tons, powered by Diesels or steam, tur- 
bines, and are among the most efficient and 
economical vessels in the world. These 
ships are being custom-built for various 
trade routes. More time must be taken 
with them because such things as turbines 
and reduction gears> for instance, require 
months nf painstaking manufacture. 



Marine ipetd re-ducTion gear be-* 
ing cut an targe gear tabbing 
machine in General Electric plant 
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A reduction gear set must have teeth 
machined to ten- thousandths of an inch 
because any defect would magnify itself, 
causing vibration in the propeller shaft. 

Gear teeth are cut in a special shop where 
the temperature is held close to 
72 degrees F, The gears are not 
brought into this shop until they 
have been slowly cooled or 
warmed to the same temperature 
in sn ante room. Even the tem- 
perature of the lubricating oil that 
feeds the cutting machines is con- 
trolled. The process of cutting a 
gear t which may take over 285 
hours,, must be continuous. An in- 
terrupted cut might ruin the gear. 

The C vessels have normal 
speeds of 14 to IfiVa knots and are 
30 to 50 percent faster than our 
first war-time fleet, yet have cs^ 
sent J ally the same operating costs. 

The superiority of the modern 
ship is shown by a comparison of 
two recent voyages, one by the 
20- year old “Crown City” and the 
other by the new “Challenge." 

Over the same route, from New 
York to Fort Said, Bombay, Cal- 
cutta, and return, the “Challenge” 
left New York 26 days after her 
older rival. Both arrived back Competing Orta of lbs lower deita of tt now merchant VM»| 



home the same day. Operating costs were 
about the same and the “Challenge 1 ' car- 
ried 1,UG0 tons more cargo than Lhe "Crown 
City.” 

To build this great fleet, new shipyards 
are being constructed on all three coasts. 
Work is bein^ scattered among many small 

(Continued to poge 134) 



Above, a welder assembles- o prtfabiical^d pari o# a ship. 
L,*#t r a trarm mttvci o prefab ricnlnd cl Lon i n 1 □ position 
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Hoot rojft from infrared I u: tipi tkw frozen radFafor 

Heat radiating from three infrared la nips 
mounted on a special stand, is capable of 
quickly thawing out frozen radiators on 
autos* trucks ami tractors. Since each 
Iamp 7 backed with a gold-plated reflector, 
can be focused independently, the heat 
rays may be concentrated on a small area 
for thawing car heaters and water pump 
connections* warming oil and grease* or 
drying Wet spark plugs and upholstery, 



Rolling Sling for Injured Pet 
Permits Spine to Heal 



Oogcjie ding CdTrEe* all ihe weigh l sa" pet may walk' 
ctaflui without risk d F sir dining if* fractured split® ■ . 

A fractured spine does not stop lL Lady^W 
a Doberman pinscher, from lagging along 
on hikes over the sidewalk?; of Manhattan, 
-..Her mistress, Mrs. Andre Du ya lion qf New 
York City* lias provided a sling, or cradle, 
tS^support the dog as it. walks. Adjusted by 
ropes- passing through pulleys at the top 
of a frame equipped with casters, the sling 
may be hoisted just high enough so Lady’s 
barely touch ihe walk. 

[ iff 

Held on Glass by Vacuum 
Uses Cardboard Letters 

Rubber suction cups bold a new window 
sign on the glass nf show cases or di^-plnv 

windows. The sign portion consists of a 



long metal holdei vhth tracks to receive 
letters and numerals cut from cardboard. 
It permits changing the message or position 
of the si^n as often as desired 

Iffo 

Cause of Flat Railroad Wheels 
Ended by Brake Control 

of railroad wheels when brakes 
presents a twofold problem, 
since it lessens the braking effect and a bo 
i la L Lens ihe wheels which arc expensive 
to repair. This difficulty has been solved on 
ihi\ Bur ling ton's Twin Zephyrs by Install- 
:tr!i L.n electric brake control, developed by 
American Brake Shoe and Foundry com- 
pany, 'hot" releases the wheel aFsoon alTEhe 
brakes lock It, To accomplish this* electric 
relays automatically compare the speed at 
which associated pairs of wheels are roll- 
ing, When an abnormal difference occurs, 
as when one or both pairs of wheels may 
be sliding, the air brake pressure is re- 
duced until the slipping wheel starts roll- 
ing at a speed equal to the others. 

JlZ A3 

Infrared Heat Focused on Auto 
Thaws Frozen Radiator 
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Fluorescent Lamps Depict Bomber in Pageant 




Spree 4 aul in tFit farm of a bomber, this ditploy &howi 74 types of flu ore seen I lamps used by industry 



mg approximately 125 feet of fluorescent 



‘Tainted” with brilliantly colored bars of 
lights the figure of a twin- motored bomber 
is pictured by a novel display of fluorescent 
lamps in a war pageant. In the layout are 
74 different types and sizes of lamps* mak> 

1 1 x 17 

Silent "Static Drag” for Car Takes Place of Noisy Chain 



tubing. The di splay s created by General 
Electric company, is a feature in the pro- 
duction* WingS" of Vision for Defense, 
which will be exhibited in principal cities. 





Uct 
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A lM am obi In- drag mada of c^mpaund rub- 
ber scrape? □lung pavemenf nc>in?ltsily r 
Conducting q«umylatd (lalk charge? of 
electricity from 



t-e f 



Static accumulations in an automobile 
can be dissipated silently with a compound 
rubber drag now on the market. It is a 



strap 1 Vi by 30 inches fitted with an eyelet 
for bolting to a metallic underpaid of the 
car. A good conductor of electricity, it 
drains electrical charges into the ground. 
Although a dry pavement is a pour 
"ground,'* the average car passes over 
enough railway tracks and manhole covers 
to get rid of static. Trucks and buses use 
steel chains to accomplish the same pur- 
pose, but hecause of their clanking noise, 
few passenger cars are so equipped. The 
new dissipator is light in weight and is said 
to have excellent wearing qualities. 
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lending map of fligTil recorder uneklti ground watch- 
Hf TO guide an^aming plane directly l* th& airport 

Ipinner Ham plane whpil rolling t*efot<= il Sands 
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0 , R. Dflvkj designer ef a new ""family"" of airfolli, 
wind -I41 n net niodet of fast '‘"manta ray J " fighter 



"VI OT content with having built larger 
^ ^ and probably faster airplanes than 
any other country* American aeronautical 
genius is buckling down to the job of beat- 
ing its own world records. 

Airplanes that will dive as fast as sound 
itself are on the drafting boards. Giant 
transports larger than the B-I9 u hemi- 
spherc defender” are under construction. 
More important than any such single proj- 
ect arc the multitudes of refinements that 
are making flight safer and more efficient 
than ever before. 

Progress in high-speed design is now a 
military secret, although several concerns 
are working on interceptor airplanes that 
will fly well in excess of the 400- miles -per- 
hour -plus top speeds of present pursuit 
planes. Much of the secret work the fac- 
tories are now doing will be available for 
commercial aircraft in the future, 

Next spring Lockheed expects to test fly 
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Spot welding tub-ciitembly of piano 



the first of a group of “Con- 
stellation” transports it is 
building for TWA and Pan 
American. These giant air 
liners will carry 64 passen- 
gers in regular service and 
will have a loaded weight of 
83 tons. Their speed will be 
in the 300 mile per hour 
range, with a 4,000 mile 
cruising radius, and they are 
designed to operate at 30.000 
feet altitude. Both the cab- 
ins and engines will be su- 
percharged. The giants have 
been designed by TWA en- 
gineers and by Howard 
Hughes* engineering staff. 

One development that 
promises to influence future 
design is the so-called Davis 
wing now being used on 
Consolidated bombers. This 
particular wing shape adds 
sumo la percent to an airplane^ efficiency - 
In the case of a 100. 000 -pound transport in 
which the airplane weighs 50,000 pounds 
and the remaining 50,000 pounds is equally 
divided between fuel and pay load, an ad- 
ditional 15.000 pounds of carrying capacity 
are provided by the wing. This permits the 
plane to carry 40 7 000 pounds of cargo in- 
stead of 25,000 pounds, a gain of 60 percent 
without sacrifice of speed or range and 
with no increase of horsepower. Or with 
the original cargo a 60 percent increase in 
fuel capacity may be had. 



The *6 directional fading will h*lp ground totals plane in aif 



Developed by D. R. Davis, the lung- 
range wing Is one of a family of curves 
that may be laid out from an original for- 
mula that expresses the most efficient me- 
chanical action. In effect the new wing 
shapes reduce drag, to some extent taking 
the brakes off airfoil sections. Ordinarily 
when a fuselage and tail group are attached 
to a wing the drag of the whole structure 
becomes twice the drag of the wing alone. 
With the Davis airfoil sections an increase 
of only 40 percent in drag occurs. 

One of the new wing curves^ called the 
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principles from the British type. The re- 
corder reveals to a watcher on the ground 
the distance to the airplane he is tracking, 
the direction it is traveling, and its speed. 
The plane's location appears as a tiny dot 
of light on a mop, allowing the watcher to 
radio the pilot the posit ion of his plane and, 
Ln the event that he is losh what courses 
he should steer. 

The principles of the flight recorder may 
also he applied to determining the positions 
of fog-bound ships, for 1 Dealing submarines 
under water, and even for learning the ex- 
act locations of all the police radio cars in 
a large city. 

The passenger transports that we watch 
in the sir today seem to be the same air- 
planes as were flying two and three years 
ago, and so they are, in external appear - 



The vQrlkpl camsirn above hoi been adopted for 

m-aking phala template* in airplane conitructiDn 

Bel&Wi an aeroncurtcal doSiigmer woiki oyt □ new# 
airfoil curve fiam intricate mofh^mptital Formula 



Manta b ecause of its resemblance to 
the manta ray, is being used in the 
building of a new fighter airplane 
that is characterized by a single low- 
horsepower engine and yet carries 
heavy armament at high spued and 
can climb to extreme heights. 

Flight recorders such us are being 
used in England to locate and track 
invading planes promise to become a 
useful safety measure in the future. 
Improvements arc being made to the 
Spitz flight recorder, an apparatus 
developed in t.he United States and 
one that works partly on different 



hind tho itrip mop Pf a flight recorder it 
Hii» bewildering more of win ctrieai wiring 
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ancc. Actually scores of minor improve- 
ments have been made to them with the 
result that horsepower has been going up, 
operating efficiency has been increased, 
and in particular, air travel has been made 
safer. Airway radio beacons and markers 
been changed to ultra-high frequen- 
j exes, assuring more reliable operation, 
j To reduce the glare from lighted instru- 
\ merit panels, ultraviolet ''black light" is 
^ used lo fluoresce radioactive paint with 
hrhich the instruments are painted. Maps 
" 7 ^ and charts are being treated chemically for 
S' similar results. Transparent plastic wing- 
^tip sections, lighted inside, are being tested 
. Vas a replacement for ordinary wing- tip 
flights, now that airplane speeds are rising 
a point where the usual red and green 
_^3 running lights need greater range. 

*-4, Fast landings by heavy transports im- 
~~ pose terrific loads on tires, bearings, and 
^anding gear. Better control during lund- 
'-'-^ing_s + as well as reduction of wear and tear, 
\is the purpose of a new wheel spinner that 
starts the landing w T heels rotating at 40 
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lupines ond ncEellts being lesled in o win d tunnel 



miles per hour before they touch ground. 
A small hydraulic motor inside the wheel 
builds up tire speed in ten seconds. 

Two years ago the plastic airplane was 
being hailed as an important development 
because it seemed that such planes could 
be built faster and cheaper. The talk died, 
but since then much work has been clone 
on them. One new system forms the 
whole wi ng skin as a unit that slips over 
the rib assembly like a glove. Molding the 
Units into shape by means of hot water 
pressing against rubber blankets is one 
new system that may bring construction, 
costs down. The method permits positive 
control of both heat and pressure. 
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Door Arch Is Easy to Shape 
With Flexible Bead O? 



Fitting plaster bead aver doorway to form nrv orch 



Shaping plastered arches over doorways. ■ 
and windows can be simplified with a bead 
made of flexible material. The bead fits 
over the door corners and remains rigid. 1 
except at points where the flange may be 
slit with shears for bending. It can be bent 
by hand to the desired shape. According to 
the manufacturer., the bead provides an 
excellent key for plaster and saves up to 
one-half the u^uul material and labor costs. 



4> 



Soldering Kit in 'Nutshell* Splices 
Electric Wire Connections 



Electric wires may he spliced quickly 
with a self-contained soldering unit that 
holds enough solder for one connection 
and generates its own heat. Solder and 
flux are sealed tilth in a waterproof shell. 
It is only necessary to push the wires into, 
the shell, and Ignite it with a match. Heat 
from the burning shell flows the solder into 
the splice, then the burned shell drops off* 
leaving a cleanly soldered connection. 
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Coupled Tahle-and-Chair 
Holds Lamp and Books 



vx - 

\o 



Combined loM^-and-chesSr hoi a shelf lo hold books 



Built as an inseparable unit, a combina- 
tion table and upholstered chair is con- 
nected rigidly in a convenient range for 
reading. The chair and table may be used 
in the living room to hold a reading lamp 
and books or magazines, in a hallway or 
outer office ns a reception piece, or may 
serve as a telephone set with space for the 
phone, books and writing material. 

■*130 f — 

Dog Carries His "Card” in Tube 
Fastened to His Collar 




Dog owners who want lo assure safe re- 
turn of lost ptas can fasten a new identic 



Dog's identification is roiled op and sealed in lube 
60 




Heat ion tube to the dog's collar. Made of 
nickel-plated steel H it withstands battering 
and seals the contents against rain. A 
stranger finding the dog can learn its mas- **■ 
ter*s identity by unscrewing the tube and \ 
removing a slip of paper with his name* w 
address and telephone number. The tubeT^ 
is equipped with an eyelet for convenience / 
in securing it to the collar. n. , 

JT / n f C } 

Windows Built Into Glass Walls^ 
With Transparent Blocks 

Transparent glass blocks are now avait^ 
able for use as windows in glass buildings 
whose walls only admit the penetration of ^ 
light. Although they do not give clear- cutis 
vision, the new “window blocks 1 ' permit 
general view of traffic and people in mo- a, 
tion out-of-doors, thus dispelling that "*- 1 
“shut-in” feeling sometimes experienced 
by those within a glass huiJdmg which per- , 



Win dew m glen building medt of Iron^porenT blocks, 



mils no outside vision. Easily installed 
without need of special frames, both in 
glass walls and walls of other material, the 
transparent blocks contain a dead-air 
space for insulation. 



4 ; Look in the index to Find where Lo buy 
articles described in this magazine. Say 
You Saw It 111 Popular Mechanics. 
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Space-Saving Chairs Mav Ft 



Four matching chairs that tele- 
scope one over the other into a 
unit may he separated for use at 
a bridge table when guests arrive. 
Being of the same height, the 
chairs may be placed side by side 
for use as sectional pieces. A met" 
al molding all around the bottom 
permits the chairs to he glided 
with ease. Upholstering over the 
entire chair is applied in the form 
of a slip cover, fastened under- 
neath by the molding. After 
guests leave, the four chairs are 
nested, forming one piece. They 
are also furnished in sots of two. 



Fcur cti-ciifi, nesting one inside 
the ofhflif r are ell of I He fame 
fvcLE|M in ihey may be u&ed icp- 
arately or sot sid^by-aide-, a* in 
the inset, to-ferm l«clicnal piew 
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"Smoke Rings” Shot From a Gun. May Rid Cities of Soot 




Engineers are blowing Invisible rings of 
air, like the smoke rings blown by a Cigar 
smoker, in a unique experiment that may 
gome day rid cities of the factory smoko 
nuisance. Tins research project is under 
wav at the West in^house laboratories. 



Fesf whirling rings of oir r shot from gun in bcckgrounct snuff 
out candle tie met. Idea some day tn&y be applied la city smoke 



These air rings, shot from a “machine gun t ” 
whirl out with enough velocity to extin- 
guish a candle flame several feet away. 
The gun discharges rings at two per sec- 
ond when its back is tapped with a ham- 
mer, The engineers are seeking a method 
of shooting factory smoke high 
into the sky and thus keep clear 
the air over industrial centers. 

cC i 1 ' V t 

"Puff” From Air Whistle 
Aids Navigation 

For safety where boat traffic is 
heavy, a whistle that gives both 
an audible and visible signal has 
been introduced by John Hays 
1 Hammond, inventor. When 
* sounded, the whistle emits a Jong, 
dense, white plume that remains 
in view long after the blast dies 
away. The cloud, consisting of 
(indy ground aluminum stearate^ 
is ejected by air pressure from a 
metal cylinder that can bo at- 
tached to any air whistle. Accord- 
ing to the inventor, the visible 
signal is an aid to navigation, 
since it can be traced to its source 
when many whistles are blowing 
at the s^me time. / 3 * Ji 
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SHARK KILLERS’ CLUB 
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5fS13 wearing Iheir flipper fins, end with their face plates 
lifted,, twa members of a unique &sn Diego swimmtis' 
club come in from a sea hunt with fish that will form 
port oF a dish jjf "£hapinE,' r d thick chowder mode of 
filets of various fish, oclopui, and abalone meal pound- 
ed wafer-thin; this is boiled in highly seasoned Tomatoes 
and served in aba I one shells, Only fw<? men h ovo quali- 
fied far thi-S shark killer*' club by swpmmrng a half mile 
oul into the Pacific diving 35 Feet to bring up on obalooe 
shell Fn each handj and Fater bringing to the surface, 
barehanded, a- shark not under four feel long. No knives^ 
or spears ore perm Fife d in this le-sl. On regular shark 
hunts they carry three -pro nged ippar* and a knFfe 



Abovg, one of the sportsmen straddles o surfboard 
carrying a catch of aba I ones. The diver swims to 
the floor of the sea and pries the sheFIs loose 
from the racks with Q blunt knife. A I left, notice 
1 h i .3 knife hanging from wristlet. On ana qcc ns i en 
one of the men become IJ hondkuffed ,r on tho hol- 
la m when his kntfe Wot Wedged between two 
rocks; by a desperate backward lunge wilh feel 
braced against I he rocks he was able fa break Ihn 
line and escape. In another advcnSyrc the line 
from o spear wo* wound around a diver -1 ? ankle 
and a big shark towed him deep unlil he was able 
ip out his knife and snve-r tho tangled line 



Three of ihe five club member flbeve, bring in 
theFr rnojnFng catch of two sharks and severest 
smaller lifh, Oftgrr they paddle the surfboard for 
beyond Ihe breakers, then dive deep for brg game 
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The fig hi ii pni A shark,, Iijc feet of more Jong,, has 

burn horpocmpnl by gn« swimmer whitg Iho o-Sher es 
Sinking his knife into a vital spot as the great fi&h 
thro-shes m an effort <& shake free. I lie score isn't 
always in favor of ihe men, for some limes I he sharks 
leaf the fingers and flesh of their attackers 

Slashed from beneath with one af lhase mipr-sharp 
knives, she shark at righl wci gyl of the barite 
quickly. TSiese swimmers ore id adept a( tinder water 
work thal they Orn same limes railed on lo free ship 
propellers which hp-ve been snarled by chains or 
cables; they succeed where mechanical dew ices fail 



Harpgprt^d by pne man r □ shark fights ta gel a way 
just as O follow member of the (lub— chining She 
■woter wish his rubber fins-- rushes up to get in on 1 h d 
kill. Oiil* member has Iwo great tiger sharks to his 
Credit,, killed in □ FuriauL bol'h;- off th-r? Mi^icicari coast. 

The M-fool spears hove flexible shgtli 
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Curved mounting helps reach all comoil with brush 



Brush for Venetian Blinds 
Dusts Difficult Comers 




Fitting any vacuum sweeper, a small 
round brush aids in removing dust from 
Venetian blinds. The rubber housing of live 
brush slips over the nozzle of the vacuum 
weeper; and the tilted neck presents the 
brush at a proper angle for dusting over- 
head surfaces. 
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Squeezed” Food Saves Space 
In Shipping to War Zone 



Wartime shipping, requiring the move- 
malt of large quantities of food to Britain,, 
c-y poses the problem of ''squeezing” great 
masses of supplies into a small space. Re- 
^moving water from some products is one 
< ' method. For instance, 2ttO n GOO,OOQ pounds 
t _ of skim milk were dried before loading, 
^ Eggs may be shipped in like manner, and 
y both the dried eggs aiid milk are returned 
- to useable form by replacing the water, 
■- although bakers use pai-t of the food in 
7 dried form. One shipment of 150,000,000 
dozen eggs was concentrated to a fraction 
of the natural shell bulk by breaking the 
eggs into metal cans in which they were 
sealed and frozen. They needed merely to 
be thawed for use. Orange juice also is 
■ subjected to the squeezing process, Con- 
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cent rated to about seven times normal 
strength by removal of water, 1.000,000 
gallons were reduced to 180,000 gallons of 
thick, sirupy liquid. Much of tikis went to 
Britain where the addition of water re- 
stored it tc? pplatablc orange juice, 

£ id — 

Folding Trailer Built Into Auto 
Can Be Stowed in Trunk 

Small enough to slide into the trunk 
compartment o£ an automobile, a built-in 
folding trailer can be pulled out and towed 
whenever needed. A swiveling wheel, at- 
tached to the trailer body by a hingc T can 
be swung downward and locked in running 
position, the room y tray tripling the lug- 
gage capacity of the car. Equipped with 
tail-light and reflector, the trailer slides in 
and out of the trunk on two dotted rails 
bolted to the floor. 







Model Streamliner 



Built to scale, a 20- foot 
working model of a 
streamline locomotive 
develops 40 horsepower 
at 150 pounds of steam 
pressure. It 3s a copy of 
the engine that hauls one 
of Chicago and North 
Western Railway's crack 
trains, the nhnlTgp 
between Chicago and the 
Pacific coast. With two 
bushels of coal for fuel, it 
can run 20 miles in one 
hour. It has 4 by 5 -inch 
cylinders, 14-inch driv- 
ers, a 1 4- inch gauge, and 
weighs 2 J & tons, 

1 £ 

Typewriter With Variable Type Speeds Defense Plans 



Min ibid i- e fitri: nm lino I o c q Hi cM iv-f can run 30 miles -art two 






Lettering huge defense 
which is usually done by nana, 
can be performed faster with a ^ 
writing machine, operated like 4 _. , 
typewriter. It is equipped with 
variable type of many fonts, easily 
changed to suit the job. With this"* 



typewriter it is possible to letter 
in half a day a set of drawings 
which would require four to six 
days of work by hand. The ma- 
chine handles paper up to 12 feet 
long and six feet wide. 



Typewriter far lettering drawing* pcoCmti- 
m&dcjl&i fracing doth or paper 13 feet long 
cand fiiK fttl wide, Mony differenl type 
facet aro Avpllabla and change From 
Id nnolher te fit each case if made quickly 



7 5 -Mile- an-Hour "Tank Destroyer” Packs a 75-Millimeter Cannon 



Capable of transport* 
ing a 75-miliimcter gun 
at 75 miles per hour, a 
new streamline war mon- 
ster is called a “tank de- 
stroyer” by the inventor, 
William Bjgley of Ho- 
boken, J. Eight wheels 
turn the"" mobile fighter’s 
tracks, Its structure fol- 
lows the basic design of 
the tank invented by J. 
Walter Christie. 





Track-laying JJ tpnk deltroyer," n quipped wifh m airplane eng me cepe hie 
ef driving it at 75 miles an boufj if designed ta carry a 75-mm. cannon 
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ru BATTLE 
h« SAFETY 



Millions of indu strict workers ore 
fighting o bul He for Safety; for ev- 
ery worker killed or injured i-s e 
wor casually. In the iont«r P on 
Amerkon Airlines welder works be- 
hind a fbtn prot^or, Leff r lap to 
bottom ; General . E I e et r j c welder 
wettra van ri la ted holme); sufely 
motk, marred by Occident, saved 
Lockheed Aircraft man from serious 
injury; fra nspa renf mask guards 
eyot whilo grinding, At right,, top 
to botlom: elcclric pretipi Jalar tea fa 
purify of air around wuJdEi; fnce 
yufimd with Ipminoted glass; pipe- 
nrtij repair man wearing canister 
gat mask; welder's hu-lmuf stops, 
flying particle, reduce s 



POPULAR MECHANICS 







T GNC before the shoot- 
■* ^ in g war began., the cas- 
ualty lists were mounting, 

American factories are 
America’s first line of de- 
fense and throughout the 
vast industrial machine 
soldiers with tools were 
dying by thousands, being 
maimed and disabled by 
more thousands, in a 
“blitzkrieg” led by Gen- 
eral Carelessness- Pro- 
duction was mounting 
swiftly, but the accident 
toll was swelling at a 
higher rate. 

Industrial safety ex- 
perts and g o v ernment 
men, alarmed by the loss 
of men and man-hours, 
got busy. They found that 
while general employ- 
ment increased only two 
to three percent in 1940, 
industrial deaths jumped 
ten percent from 15 r 500 to 

17.000. In 1941, fatalities 
may have reached above 

20 . 000 . 

With millions of green 




ElctSrie nye -sPop* ginjil stamping machine a s Gperpl&r'i hand reach#! In 



Flexible wire card? attached ta wriitlen of Bel h I e h e in Taking oil rcipiratar after vi-iit la duil tham- 

Si eel wc-rhcr -shul eff l-rim m # r if his bonds ar# in danger bn?r r thi* man thawi haw wr-IK hr wa£ pratatlbd 
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HElltfET 



&C3WLES 5 



Helmet^ apron, nhin guorcHr glevet end 
(Iflekapped ali&ei proi-get o -seind bioilcr 

workers added to payrolls? all 
more or less unfamiliar with shop 
and plant routine, with manufac- 
turing programs speeded up, with 
many "rusty " old hands recalled 
from retirement and with tiring 
overtime hours the rule, the acci- 
dent toll has appreciably slowed 
the country's arming program. 

But the tide of the battle for 
safely Ls believed to have boon 
turned, thanks to the use of sci- 
entific and mechanical safety de- 
vices plus an intensive campaign 
of education directed at the exec- 
utives of small, "mushroom” de- 
fense plants. The larger corpora- 
tions are nol responsible for the 
sharp increase in accidents, Be- 
cause of never-ceasing safety 
drives and ingenious protective 
measures, their accident figures 
have shown a steady decrease. 

The average citizen who seldom 
sees the interior of a factory would 
mistake many modern workmen 
for warriors from Mars, equipped 
as they are with masks, respira- 
tors, goggles and face shields, head 
guards. Neoprene cloihing, rubber 
aprons, metal capped shoes and 
asbestos outfits. 

Bethlehem Steel protects open 
hearth men with asbestos cloth- 
ing; trimming machine operators 
have flexible cords attached to 



Handling hot meM ii o hoicrdout icb, bu* thn Oon* 

Company worker dbUVO IE Wtffl pretfe+tfd, BeSflW, for 

take m gpont pr*« in ih* Weitlnghoute plonP it 
SuiH so ihot workman mutt use two licmdt to operetta if 
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Fingen are saved front 
rttttngling by this guard "4 
On q big pun eh press 

wristlets, and if a marl's 
hand advances into the 
danger zone, the cord 
tightens and pulls a 
switch, stopping the trim- 
mer, American Airlines 
has installed artificial 
waterfalls in its shops to 
eliminate dust and anti- 
corrosion spray. At a 
Westinghouse plant, elec- 
tric eye mechanisms spot 
a welder's hand when he 
reaches into a giant 
stamping machine and 
stop it as the light beam 
is broken. 

Jones and L a u g h 1 i n 
Steel Company spent 
$40,000 extra on a new 
building so that a 15 -inch 
clearance could be left 
between overhead elee A 
trie cranes and the build— ’ 
ing columns. The cranes 
are also provided with 
extra brakes on the jack 
shafts and miniature red 
and green traffic lights 
automatically tell wheth- 
er the operator is in his 
cab. Caterpillar Tractor' 
Company uses ventilated 

It would lake £,Df)D artificial eye* 

to replace Ihoie lost every year 
in Gccid&al*, mostly avoidable 



Here if a lafe device far handling 

tl^avy lankf of gall a* O ¥+*> « I plan! 



1 



E 



j ■ T tT?: 



■ / ■' ■ .1 

J* “ Li 



work benches from which dustladen air 
is pulled down through a grill into 131— 
I ' i's; ti re blcnkets are at hand to wrap 
around a man whose clothing is ablaze. 

Gor serai Electric lost only one man by 
accident during 1940, despite the rising 
notional trend. This man broke a leg 
j '-^falling from o ladder and died of pneu- 
’wfmonia. Westinghouse had the lowest 
M? accident rate in the company's history, 
■jy ■ G on c r a l Motors cstab I i sh ed a sa fety 
^record in its S3 plants with a lost- time 
accident record of only 3,43 for every 
million hours worked, and one plant has 

(Continued to page 173) 
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Portable Fluorescent Lamp 
Encased in Plastic Tube 



I. 



KA 




PorlbMc bmp s ewes time in airplane oas&mbiy line 

Production of defense materiel is aided 
by the introduction of a portable fluores- 
cent light that the workman can carry to 
illuminate dark corners during both day 
and night shifts- Enclosed in a tube of 
transparent Eucite, durable and light in 
weight, a low- wattage lamp emits a spher- 
ical light that eliminates shadows, 



Chess Game for Blind Requires 
Only a Sense of Touch 




Tho blind fBCognixe ttuiimcit by distinctive shapes 
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inn rctogniit cncnmfm uy dmi r < n i? inttpe 
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Only a sense of touch is needed to play 
new chess set designed to make the lot 
the blind easier- Black squares are 
tised, white depressed, and si] men have 



distinctive tops for quick recognition. In 
each square there is a drilled hole, and ail 
chessmen are fitted with pegs at the bot- 
tom so they will not topple out of position 
when touched- The white men are turned, 
while the black arc octagonal. The rook 
has a depression at the top; the knight has 
an “L,™ right hand for the queen side and 
left hand for the king side; the bishop has 
a cross h the queen has a round ball on top. , 
the king a beveled button, and the pawn^" 
have plain buttons. As soon as the blincF 
players have a knowledge of the game and \ 
a tactile recognition of the men, they learn \ 
to play about as well as sighted persons, 
running their hands across the lops of th^ - 
men constantly to familiarize themselves - 
with relative positions. 
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Jars Sealed End to End by Holder 
Help Preserve Paint Brushes _ 



J 



Paint brushed can be preserved in u fin 
airtight container made by joining two 
Mason jars with the aid of a special two-' 



V i 




Feint brushes seeled 1 in jtrr* by spcttal Krcw cap 



way cap now on the market. At the center 
of the cap is a metal disk having slots 
through which several brushes may be 
suspended into the lower jar partly filled 
with linseed oil or other brush -preserving 
solution. When the second jar is inverted 
and screwed tightly into the upper pari ol 
the cap, the assembly makes a holder into 
which air cannot enter. 



CTo learn where to buy commercial prod- 
ucts described in these pages, see the index. 
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Fighter Plane’s Cockpit Is a Maze of Controls 
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The GLASS "EyES" that give 




CEVEN miles above the earth 
h ~ aerial cameras are plotting 
the terrain of a military engage- 
ment, Hollywood is on the 
threshold of a revolution 
wrought by new methods of us- 
ing Ienses = spect acles are 

freeing the color-blind JmliJrist 
from danger. The greatest lens 
the world has ever conceived 
will soon be ready to reach into 
uncharted spaces of the universe. 

Centuries ago men learned to 
bend light rays with glass, and 
few single factors have influ- 
enced the course of civilization 
so much as the lens. Yet men 
learned slowly how to put it to 
work. Spectacle lenses arrived 
about 1290, then nearly 330 years 
passed before a Dutch spectacle 
maker evolved the telescope. 

In the last few generations re- 
markable advances have been 
achieved in sight, photography, 
motion pictures, lighting, radio* 
television, medicine, biology, 
bacteriology t metallurgy and as- 
tronomy, Today the rate of 
progress is phenomenal. 

In New York, experimenters 
led by Dr, Alfred N. Goldsmith, 
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"Cbt*up JJ l«mtt "Kulpier'i 
sIdii«i j ' dp* railed whan ihmy of» 
fating uitd lor distant view 

Patient ^rifh * nk^tkanici tflii tflfali 
with whila b-eilU whtn told to 
Ural it; his- myn do not u« alikt 

CApicritM OptM CO.) 
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MAN SUPER-VISIO 



known for his radio and televi- 
sion discoveries, have developed 
a new use of lenses which will 
revolutionize movies When llol- 
ly wood adopts the method, which 
is not likely to be long because 
it solves one of the most baffling 
puzzles that has confronted the 
moving picture industry. 

One basic difference between 
watching a stage play and a 
movie is that your eye lias no 
fitted focus and can follow a per- 
former around the stage, keep- 
ing him always in clear view, 
Compared to the eye, however, 
the motion picture camera lias 
been a crippled organ of vision 
because it has a fixed „ or limited 
focus. For this reason, unless the 
camera is moved with the per- 
former, he fades into ft blur as be 
s£eps out of focus. That is the 
reason you have had to put up 
with annoying ^close-ups” fol- 
lowed by 'long shots" which 
break the continuity. They are 
merely clumsy subterfuges 
which hide ihe weakness of the 
camera which cannot give you 
both at once. 

Soon you will be able to follow 
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Impacting goggle l&rita* vied hy Army vr?d Navy ail pilali 

Below, line* of light urn cvnvurpd ty rJaubl? convex lent? 
drawings at right shew hew light ii ben? by other media 

VblCUi ■ 
zo ^ 



Lig h s ray& polling lhmug!*i 
n e<y||4«d«r in a plan? pe n - 
ptrndicul-ar to iPi uxn aril 
", be ^ 1 J 



keeps that zone in focus whirls in 
front of the camera. Each frame 
of movie film is exposed several 
times so that whatever shows in 
each zone is photographed on it 
separately. The result is that an 
actor is in focus wherever he may 
be and his features arc as sharp at 
50 feet as at three. 

War conditions naturally have 
hastened research to equip ihc 
military forces w i t h the best 
“eyes” science can, develop. Major 
George W. Goddard, chief of the 
army photographic laboratory at 
Wright Field, Ohio, predicts the 
ceiling For aerial photography will 
soon rise considerably above 
40,0QQ feet where flying photogra- 
phers would be safer from attack. 
Army cameramen have made pic- 
tures at 35, 000 feet in tempera- 
tures 30 to 6[) degrees below zero, 
requiring heaters on the cameras. 

One important improvement to 
this branch originated in the lab- 
oratories of Rausch iuyi Lomb Op- 
JlI _ _ ' "if yfc, ,* r y J J. f _ 



Ughr rays parsing 

phravgd b 
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Light- ra^i pacing rhm-jgh 
O priSijn aie- b-E’ii raward 
besc and away from 
list ape* prrtM 



all of the performers clearly wher- 
ever they move, as the result of 
the discovery recently patented. 
Movie sets ate to he divided into 
zones, according to distance from 
the camera. Each zone has an in- 
dependent bank of lights. These 
lights flash on and ofT 48 times a 
second, so fast that to the eye they 
seem constantly lighted. 

But the camera is faster than 
the eye, and in front of the ma^. 
chine + Instead of the limited single 
lens, whirl a number of lenses, ono 
for each zone. As the lights flash 
on in a certain zone, the lens which 



Star projector in PiHiburgti'i Buhl P I ej nc lu r 
rium is. focused by comp I killed electric 
methaniint including a special nlrvafor 
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tica! Company at 
Rod i ester r N, Y, K 
where a new lens 
enables a single 
photograph taken 
straight down to 
show accurately 
three times as 
much area as pre- 
viously possible 
from the same al- 
titude. Tliis re- 
markable lens will take a 
photograph at a height of 
three miles in which every 
detail of the landscape is clear 
within an area of 28 square 
miles. Covering a field of 130 
degrees, it is also possible to 
pho tograph f o r t i f i c a ti o n s + 
plants or troop concentrations 
without flying over them. 
With aerial light bombs, 
and better lenses, color pho- 
tographs can be taken from 
military planes at night with 
such effectiveness that they 
p o n e t r ate camo u flage . The 
flashlight bombs give billions 
of eandlepower over a wide 
nren. By using different col- 
ored flashes and various color 
films* camouflage dependent 
on color is exposed. 



[Continued to pagn T7g'; 



f Cei^hfli-d&ncd Rnuieh & Lamb goff- 
gle* fftr mdyjtriqC wiirkftii awr. If»&l*d lif 
O b-nrraqr of tleeL bfilH from pn pit gun 

1— Ins-prcNnq molded and annc-nlcd tent 

blanks for fue crack*, viTiationi pnd 
large bvtblei el Eastman- Kodak factory 



U. S. Army Air Forces plioto bflow 
^hawi ci r rial (BmCTfl willi luk-jiliOlO Ith} 
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Suds Fed Into Scrub Brush 
Clean Carpets and Floors 




Tank -at right hat pump to forts »udf through brush 
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Carpets, rugs and flouts can be washed 
quickly with a scrub brush equipped to 
discharge soapsuds over the surface. Five 
or six strokes on the pump of an attached 
tank sends a stream of suds into a connect- 
ing tube, and pressing a lever releases the 
suds through ihe brush itself. There is so 
little moisture in the sudsy mixture that 
it is unnecessary to remove rugs or Carpets, 
for after scrubbing is completed the suds, 
with the loosened dirt, can he wiped off 
the surface before moisture has penetrated. 

full 

Antiseptic Clothing Aids Health 
And Deodorizes Itself 
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Clothing made from specially treated 
fabrics which kill germs offers a new 
means for protecting health and avoiding 
body odors, declares Dr. L. H. James of the 
University of Maryland. The fabrics are 
merely se If - ant ise ptic^ keeping themselves 
free of germs. When such clothing is worn, 
infections in skin cuts are Jess likely to 
develop, people with athlete's foot are less 
lUi 
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likely to rqinfeet themselves, and the 
chances of getting skin or scalp infection 
from hats, girdles and underwear that oth- 
ers may have tided on arc reduced. Virtu- 
ally all leather hat bands are now made of 
self-antiseptic material; some 15,000,01)0 
mattresses are made of treated fabrics; 
more than 2,000,000 pairs of self-antiseptic 
canvas shoes were turned out in one year* 
and over 4,000,000,000 such pieces as sheets, 
pillowslips and night clothes were treated, 
Dr, James revealed in showing that the 
new treatment is more than a fad. Because 
body odors are due to bacterial growth and 
decomposition of organic matter in per- 
spiration, the treated fabric remains free 
from offensive odors. 

x * ■■ ■ — 

Adjustable Glass Drawing Board 
Is Lighted From Beneath 

Preparing drawings on mimeograph 
stencils, making pencil or ink tracings, and 
similar tasks can be accomplished easily 
on an ilium mated glass drawing board 
mounted on a pedestaL The board may be 
tilted sharply or turned completely around 
on a ball joint and locked at any conven- 
ient working angle. The translucent glass 

top 1 h illuminated from beneath with a cool 
light diffused evenly over the surface. 
Drawings to be traced may be clamped 
under the drawing paper or stencil The 
light she tvs the lines clearly. Ruling, writ- 
ing, lettering or proofreading are among 
other jobs aided by the lighted board. 




light undur gtaii drawing baarct illuminate! 9-lcrtdl 
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Blowing Whistle 

It's all part of fi day's 



Helps Adjust 
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"Noise” Meters 








work when a tester in the 
General Elec trie engi- 
neering laboratory blows 
a sciTcs oTBlasts on a 
brass whistle before a 
sound-level meter, better 
known as a “noise 1 ! me- 
ter, The purpose is to 
make preliminary cali- 
bration of the mete 
Since the whistle emits 
note of known loudness, 
it can be used while ad- 
justing the screw that 
controls the sensitivity of 
the meter's vacuum-tube 
amplifier. Final calibra- 
tion t Likes place in a 
soundproof room, Sound - 
level meters are widely 
used in commerce and in- 
dustry where the study 
of noises is essential in 
promoting efficiency, 
safety or comfort, e 

,% ! ^ j* 



On* blow* the whistle while another adjusts E-an-iitivily af JJ naiie" meter 



Balloon Wrapped in Chains Scours Inside of Pipe Lines 






Inside walls of pipe lines can be scouted 
clean of scale, roots and debris) by an in- 
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fluted rubber ball covered with chains, 
dev eloped for use not only in water supply 
linos but in industrial, chemical and ore 
plants using pipe lines to carry various 
liquids. This Rotary Crawler is inserted in 
the pipe, then inflated. The pressure of the 
liquid flowing through the pipe forces the 
ball along* and it scours as it travels. It is 
made of a specially compounded rubber, 
and could be adapted to use in oil or gaso- 
line pipe lines if synthetic rubber were 
used. Being flexible, it adapts iUolf lu 
turin^m 1 irregularities in the pipe. 



Plane Refuels Tanks by Tossing 
Gas in Rubber "Sausages” 

' S;ui!iages” dropped from the sky may 
be I he means of refueling mechanized 
forces stranded far from supply bases. In 
experiments conducted by Army ports, 
giisulinc and oil stored in sa us Agelike rub- 
ber bags have been tossed from planes. 
The containers* attached to inexpensive 
burlap parachutes, fell from heights of 
nearly 1,000 feet without bursting 



This Rotary Crawler, a eh a in-cOve red inflated ball, 
scours pipes ek-anr is can h adapted in ail linn 
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'T'HOSE stage hands in the Hollywood Bowl draw 
* assignments you'd think were business for army 
engineers. Moving 12 full-grown, living trees on the 
stage for a single act was one sample - 

The Bowl Itself — a “natural" theater formed by 
bills, with a canyon for entrance — and all its prop- 
erties are on the colossal scale you'd expect in Hol- 
lywood. It has seated 26,000. Scene-shifting on its 



Ct di\^o 



"Viv, 



Ql£u^ 



A Ikvtng itec 1» moved io >ipgo 
of the &Gwi for natural srenery 



vast stage is done by 
heavy-duty trucks with 
padded bumpers, winches, 
jacks, block and tackle. It 
takes but one of these 
trucks to shove offsiage 
the 120-ton orchestra 
shell, a steel-and-wood 
structure rolling on steel 
rails set in the stage. 

The Bowl is in reality ai n 
theater on wheels/ 1 Stage 
directors have revolution- 
ized backstage technique 
by making every unit a 
mobile unit. Sets are built 
on small rubber- tired 
wheels- Ho “flies' 1 are 
used to hang the scenery, 
and all sets are construct- 
ed from scale models. 

Real fire, smoke, and 
steam, of startling propor- 
tions arc used in some 
presentation s. Electii tal- 
ly operated flares are 
mounted, on d sort of tri- 
wheel “scooter/* with re- 



Al left, thu 120-len prehema 
thell ii moved otfsiug? by iiuck 



Stag? sesi cm? built Frdm (he 
gr&und up, of ihe movie ilu- 
dc&i, ft&rn ociyal seal* models 
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Hectors behind the fire and 
chemical pans almost five 
feet in diameter* when 
these flares were first tried 
at a rehearsal, the effect 
was so realistic that ap- 
prehensive citizens turned 
in a fire alarm. 

Another innovation is 
the traveling light -control 
towers, two and throe- 
deck scaffolds on wheels, 
carrying up to ten large 
heavy-duty motion-pic- 
ture studio searchlights. 

Stage microphones are 
connected to amplifying 
equipment in a concrete 
“pill box” directly behind 
the conductor. The “pill 
box” affords a view of the 
entire stage for the tech- 
nician at the amplifier 
controls and his musician 
assistant. 



Silhouetted aqainit ihe Bowl, tilled 19 H ill hug? shell 

Sunk In ground near *tnge i; tbi* control bco-rd for sound amplifier* 
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Mfrlol strip for 1942 tOvor* oU deifr on Httm* plnlc 

Close to 5D,GQ0 tong of steel a year, It is 
estimated, could be saved if all states 
would adopt a plan to use five-year auto- 
mobile license plates. The state of Califor- 
nia is issuing a narrow “cover strip” that 
extends completely across the top of the 
1941 plate, as one step in that direction. 
The strip is painted in reverse colors to 
distinguish the licenses which have "been 
renewed. In Cormeclicut and Delaware 
license plates provide a space for attach- 
* ment of new “date” inserts each year. 
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Right Ear Doesn't Hear the Pitch 
Your Left Ear Hears 












Gold-bearing sands may be worked by 
* man using a hydraulic dredge which 
allows the operator to gather material 
from beneath large boulders, to mine river 
bottoms and to draw material from 30-foot 
depths when extensions are used. The 
dredging outfit consists of a hollow tube, a 
moving endless chain to help material rise 
in - he tube, a hose al the upper end leading 
to li suction pump, and a small gasoline 
engine requiring a gallon or two of fuel 
per day. Along with sand and other ma- 
terial, the dredge picks up the right 
lily of water for efficient operation, 
discharges the aggregate into a sluice 



You may never be able to sense lt T hut 
it has been determined that your ears are 
a bit out of tune with each other. Tests 
made by Dr. S, 3. Stevens and J. P. Ega^ 
of Harvard University show thaT person™ 
"with “normal 1 * hu3Hng perceive the pitch 
of the same tone as higher in one ear than 
in the other, while in defective ears this 
“double hearing” sometimes ex i sis to a 
striking degree. The apparatus used in the 



Jicll-gw tube dredge lifts sand end ftaitt river 

t*- 



s&lh* '[. f 

experiments delivered a separate tone to- 
each ear. Individuals "listened first with 
ear and then with the other, adjusting 
pitch of one tone until the two 
matched- Sometimes one lone had to be 
altered in pitch as much as two and one- 
half percent to make it sound Lhe same as 
the tone heard by the other ear. This dif- 
I ■ ■ : once in perception between the two ears 
was found to be greater with faint sounds 
than loud ones, 



Hydraulic Tube Sucks Up Gold 
From Bottom of River 
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Long-Term License Plates 
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Wdtclxing chc rl r children can 
gain dear perception of relp- 
Homkip between tone, keyboard 
4 and -staff when note 

* £1x7 

^ Black Light 



Trucks Under Cover of Night 






With a new adaptation of black-Jight 
rays ? United States Army trucks can be 
cq-nvoyed rapidly at night without the use 
of lights that might betray their presence 
to enemy planes overhead. Each truck has 
mounted at the back a greenish disk, barely 



noticeable* which glimmers in eerie fluo- 
rescence, Only the driver of the truck fol- 
lowing can see the “invisible” disk, which 
glows vividly before his eyes as he sights 
it along a black- light beam emanating 
from a point near the windshield of his 
own truck. The loader of the procession 
finds his way with the aid of disks o£ a sim- 
ilar type, mounted on stakes, which are 
stuck into the ground along the route. 

^ 10 f V 
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Steel in Discarded Razor Blades 






Could Build Many Tanks 



V 



Driver iighls disk in bleek-ligtit bedm from hii tru«k 



Each year American men toss away £.000 
tons of high-grade steel in used razor 
blades which would be suitable for arma- 
ment, say^American Iron and Steel Insti- 
tute. One company alone requires 5D tons 
of steel a year to make tiny staples like 
those at the base of match books. 'Paper 
clips account for an additional 1,200 tons of 
steel annually. Steel parts in men’s sus- 
penders would provide enough steel to turn 
out ten 25-ton tanks, and metal in womens 
corsets would equal 25 destroyers a year 
based on 1*000 tons of steel per destroyer. 
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Children in an Erudish 
school are leamirfgfo sing 
by S”Timp lifted met hod 
devised by William \Y U- 
mottr With the aid of 
flashing lights upon a 
chart, it becomes easy 
for beginners to correlate 
the tone with the key on 
the piano and its place in 
the staff. The chart in- 
cludes a reproduction of 
the piano keyboard as 
well as the stall, and a 
series of electric lights 
which are connected with 
the keyboard of a minia- 
ture piano. Striking a 
note on the piano turns on 
corresponding lights in 
the chart. 



Chart for Children 



/ 



^lARCK, 19437 

/ j - y 









d 



? 

4 





l 81 

^ j ■« 

( Xx^< M c^k. LtJX* 




When Irphtning hits- fend, a piece of filkp gj?n 

like ihif ii iftmdimci farmed 1 H ii.flA. 




&ig iurgB generator undergoing final checkup before producing 
a SrOOCHpOO-voll stroke of lighlmng in laboratory 



Three million volli of man-mode lightning hlfi cor 
while author sits at wheal 



By Dr. Gilbert D, McCann 




to, 

injured 
are so 

slight that it's a waste of time to 
heed most of the popular beliefs 
regarding what you should and 
shouldn’t do during a storm. 

Our engineers,, studying Nature’s 
mightiest and most feared force, 
have found these beliefs based 
largely upon freakish occurrences 
or upon pure superstition. You 
Undoubtedly have been warned 
against using the telephone during 
a thunderstorm. Because the Bell 
System employs protective devices 
and methods, there is very little, if 
any, element of danger from shock. 
As proof of this, many millions of 
Calls are made each year by sub- 
scribers during storms and injuries 
under these circumstances arc ex- 
tremely rare. 



W e*Ti n g h ou-se Ele^lrii 

hmkdi, 

^ or killed by 



Mfg. 

being 
lightning 
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i'Ko 

Shixl taller being ripped by Moll ftf 
"cold fcigtiljiin.g/ J which does not 
3oit long enough lo bum 

Then you are told to turn 
off the radio when lightning 
begins to flash. Wo have 
found it entirely untrue 
that the antenna is more 
likely to be struck by light- 
ning when the radio set is 
turned on. Of course, the 
antenna* if mounted very 
high above the ground, 
might be a good target for 
a lightning stroke* but if it 
is properly grounded little 
danger will result from its 
being struck. The radio set* 
too f will not be damaged if 
protected by recommended 
devices. 

“Don't sit near an open 
window; close all windows 
and doors,” someone else 
advises. Our studies show 
that there is hardly any 
more chance of lightning 
coming into a house with 
the windows and doors open 
than with them closed. We 
have determined that it 
probably is safer to be in 
die center of a room and 
safer to be on the lower 
floor. That’s because a bolt 
striking the house probably 
will pass through the walls. 

Many a mother has stern- 



MAHCH, 194 



MneM house prole-clod by 

m in itl-l U Ft lifrhtnin£ rod 
wilbslands bait u-f man- 
mad 51 lightning 

Onj of the first plvolo- 
grophk records mode of 
direct stroke on □ Irons- 
mission lino 
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ly warned her aun, “Don't 
go swimming during a 
lightning storm/* As far 
as the risk of being struck 
by lightning is concerned, 
it probably is no greater 
in the water than oul of it. 
Indeed the odds favor the 
w ate i\ However, i f 1 h e rc - 
sistivity of the water is 
high T a stroke to the water 
near a person may cause 
enough current to pass 
through the body to pro- 
duce discomfort and pos- 
sibly cause death through 
dro w ]i ing - — and fright 
probably might he given 



a large share of the blame in such cases. 

Farmers long have passed this one down 
from father to son: ll Keep cattle out id barns 
because their warm bodies attract light “ 
rung, 1 ' This is purely superstition. Warm 
bodies have no greater attraction for light- 
ning than cold ones and the hot air rising 
from the barn is no better conductor than 
the hot air rising from an office building* 
Another bit of advice also sprung from su- 
perstition is: "Don’t milk cows during a 
storm because it will turn the milk sour/* 
The souring of the milk is due to specific ‘ 
bacillus fostered by warmth. If strict clean- 
liness is adhered to and the milk is chilled 
to the proper temperature, it will make no 
difference whether the milking is done dur- 
ing a thunderstorm or in fair weather. 
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He lull' ob mined by confraltirog SjOCO.QCO volti 
at declrieity Id form, pollcin 

o ajJA^A 

Million vqH arc Ic up ing 90 feet fttirti inluld- 
lor to grayed in WcilmE| i hftyf,u' To St 
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High voltage electricity ju-mps 

spark gap in laboratory 
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Many housewives wouldn't dream of us- 
ing electrical appliances, such as fans and 
irons, during a storm because they have 
been warned it is dangerous. In large com- 
munities the transformer supplying each 
house is thoroughly grounded and the Like- 
lihood of being shocked is slight because 
the lightning current will be diverted to 
the ground. Nevertheless, if you are in- 
clined to be nervous during a storm, it cer- 
tainly is a harmless precaution to delay 
using the electric iron because in all prob- 
ability the nervous tension is more dan- 
gerous to your health than the lightning; 

Many people believe that you should 
avoid all metallic objects when lightning is 
near. Generally, that is true, but. there are 
cases an which the presence of metal saved, 
a life, For instance a man. sleeping in an 
iron bed was not hurt when lightning 
passed through the bed. Being a good con- 
ductor, the bed was at practically the same 
voltage over its entire surface and the man 
in it had no voltage produced across his 
body. So it is relatively safe to be near 
any metallic object that is well grounded 
and unsafe to be near ungrounded objects. 

If you get caught in the open, don T t get 
under a tree. Engineers find dial trees 
will attract the lightning, thus protecting 
the person standing under them, but that 
they are not good conductors of the enor- 
mous currents in lightning strokes — some- 
times hundreds of thousands of amperes— 
and if the person is close enough fo a tree 
trunk, sufficient voltage may be produced 
across it to flash over the human body and 
into the ground, bringing injury or death. 

Almost everyone knows by this time that 
lightning does strike more than once in the 
same spot r For instance, the 40-story 
Cathedral of Learning at the University of 
Pittsburgh is struck about three times a 
year. On top of the 530- foot building, a 
50 -foot insulated mast has been placed and 
Westinghouse engineers studying light- 
ning have connected to the mast special 
recording equipment. Lightning strokes 
to the mast pass through this recorder to 
the building grounding system* The 1,250- 
foot Empire State Building in New York 
City is struck about 20 times a year. 

Steel frame buildings are doubly safe be- 
cause not only do they provide a good tar- 
get and conducting path for lightning 
strokes to ground, but their steel frame - 
work forms a Faraday cage. It was Michael 
(Conti mind to 176) 
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Writing Pad Turns on Light 
When Pencil Is Removed 



■j 



Memo pad tight is turned an by remeving ihe pencil 



For convenience in making notations in 
the dark, a memorandum pad equipped 
With an electric bulb lights up 
the pencil is removed. Replacing 
oil turns off the light, Regular flashlight 
batteries, obtainable in dime stores* are 
used. The pad is handy in automobiles, at 
or on a night table. 
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Dauber Cap for Shoe-Shine Bottle 
Dispenses Liquid Through Top 

Made of rubber 

fits over the bottle like a cap applies liquid 
through a slat at the top when pressed 





Lef L applying liquid 1 : right,. rubbing il into ihnp 



against the shoe. Both the Lop and one 
side of the dauber have bristlelike projec- 
tions of rubber, the side section being used 
when enough liquid has been spread over 



the? surface of ihc shoe* 
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Floats on Oil Drums 



Treedlo* lurn ppddlt-dri/m Iq prGptl odd flihm-cj crafl 

By assembling three oil drums and some 
bicycle chain and sprockets, Tom Sydnor 
of Richmond, Ya, t constructed a pedal- 
dritycn waicfr“prg#C Four paddles on the 
front drum, which is turned by the pedals, 
propel the aqua-bike. On land the paddles 
do not touch the ground, making it easy to 
move the unit about on the other two roll- 
ers, The craft is four and one- ha If feet 
wide T nine and one- half feet long and 
weighs 350 pounds. It carries two men and 
is especially suitable for fishing since it 
does not stir up water and makes no noise, 

ZU : /. 

Simple Gauge for Furnace Draft 
Checks Flue and Chamber 



and required only n few seconds to operate. 
To take a r coding it is only necessary to 
insert the instrument Into a : ;ii;-iiich test 
hole in the flue pipe, furnace door or chim- 
ney. The volume of draft in each instance 
is shown on a dial. Useful on coal, gas and 
oil -fired furnaces, the gauge is of the "dry” 
type, insuring long life since it lacks intri- 
cate mechanism that may get out of order. 
The information it gives is often indispen- 
sable for setting the draft regulator, locat- 
ing basement odors caused by a faulty fur- 
nace, cheeking up on air leaks in the chim- 
ney, and as an aid in obtaining the best 
possible -corabustion, 

cl; . $ ^ — 

Tachometer M Feek” Motor Speed 
By Contact With Housing 

Held against the housing of an enclosed 
motor, a vibrating- reed tachometer indi- 
dates the speed at which the motor is run- 
ning. It needs no contact with the rotating 

element. Steel reeds with in (he instrument. 



Handy for installing, servicing or in- 
specting furnaces, a draft gauge small 

enough to fit the ytasi pockrfl is eaty^to read 



Gcujffl thinking amount of efrafr in furnace* elhnw 



Speed of vacuum-cleaner motor found from outside 

working on a principle as simple as that of 
the tuning fork, become energized by the 
vibration of the machine, which is related 
to its speed, and in turn there is shown on 
the face of the tachometer the revolutions 
per minute or the rate of the machine's 
vibrations, as the case may be. It may be 
applied to large machines such as turbines, 
generators and airplanes, as well as to elec- 
tric shavers, portable electric tools, oil 
burners, electric refrigerators, centrifugal 
pumps and pneumatic drills and hammers, 
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Putting Spiders to Work for National Defense 




The living Idum of MtS. Nan 5 gn gore's hams Lrt 

V- uepipo , Cdlif.j i& n ip idg? ferm. Ha rve sling ipi- 
d^T^aV' i^^&ustnesSj an estenlioE one for na- 
tional defense os, the silk it used for cross hairs 
ill aiming devices of licmb sights and t^lrsenpic 
rifle sigh la. Abpvo, she reels S-I I k from g spider 
■"dnchg-red" So a sedion of yucca plant by a hair- 
pin. Twelve frame* hoEd 100 feel of silk 




Spiders ore kept in glass jars 
(ah oveX #e;d live or fresh \y killed 
flies, gnat*, eit,; fast Iwa doys 
before being silked. Yield-Eng 100 
feet in an hour, which brings 
S10 r the spider is then retied 1 
EWg days, reitinsnd aftflT 5 "silk- 
Engs, J " Silk-wound sled fra mni 
are shipped lo m an u faefrure rs in 
boxes fbelow) 



Black Widgw Spider* produce stronger silk used in survnying 
sights. Abayo . Aflr*. Songer grip* Block Widow's Ug lightly but 
firmly with tweezers, prepares lo r^fcl aut silk. $hn hgi ranker 
buL-n haitl^n. The ' J WOrk tu-bli.-' is pilhy i-pclig-n gf yuccg 
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T h ts Lkftdi af rubber mode- from 

miEhwnrd □ rn uicd In itirce layfcri 
of pifcr?^ fuel tank 



This fi/febcr tank* Ml, it mill re- 
sfcLian r after 500 fires inside ft 



Enlow, 13-pound milkweed; planl¥ 
averager Svrj p&uridls S d C h end 
produce? IS 10 23 Terns per cere 



\ FTER five yean? of tests, an American scien- 
J ^ fist has developed from common milkweed 
a high -protein rubber which will not b am or 
melt, nor decompose in gasoline, yet will vul- 
canize on contact with gasoline or akuhoL 

Milkweed can be harvested nine months after 
planting. This is in contrast with the average 
15-year wait for trees to mature, as with para 
rubber, the only other important source of nat- 
ural rubber, ll is claimed that extensive plant- 
ing could make the United States independent 
of foreign sources in two years! 

The inventor is William -A, Sharpe, chemist 
and mining engineer of Alhambra, Calif., with 
more than 400 inventions to his credits fftcluding 
a radial gasoline engine, a submarine detector, 
and numerous airplane designs and accessories. 

The milkweed rubber has undergone tests re- 
cently at the Douglas Aircraft plant. The rubber 
is jet black, odorless and tough as shoe leather. 
In a small section resembling an airplane’s fuel 
tank, the inventor has built more than 50D gaso- 
line fires, and the rubber is said to he as pliable 
today as before the flame tests. Countless bul- 
lets were fired through 3 -layer tanks filled with 
gasoline, yet not a drop of gas was spilled. Only 
the framework of the new tanks is metaL The 
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Al Iqp, a 7-jQDf ilr»p purn milfc- 
wced rubber,, which wen railed an h& 
shape like ordinary para rubber, 
William A Sliajpe, invented at right 

Half a d&icn Iiolel W c r fi blown 
Ihraugh th e rtrbhtT- cooled gn inline 
lank cjbavv r yrl rm \ □ dr-up e stuped 
Ihc spk buHet holes in rubber wall 
ore plainly seen 

Lett, model of on airplane- fuel tonic 
skewing how milkweed rubber is used 
m place of the u-suol metal side s. Us- 
ing only o metol frome saves weight 



covering is entirely rub- 
ber, saving nearly a 
pound for each square 
foot of surface. The inner 
layer of tank rubber is 
g aso 1 i n e-res i s tan t . The 
center core is soft rubber 
which vulcanizes the in- 
stant fuel touches it, 
while the outer layer re- 
sembles an automobile 
inner tube and is rein- 
forced by nickel alloy 
wire mesh. 

To prevent explosions 
from static electricity the 
small amount of metal in 
the tanks is grounded to 
metal in theplane s s struc- 
ture. The electricity is 
fed back into the atmos- 
phere by wires trailing 
from the wings. 

Burlap sprayed with 
one form of the new rub- 
ber will not burn. Sev- 
er a 1 chunks, immersed 
for a full year in gasoline, 
retain their elasticity and 
perform almost like new- 
ly rolled strips. 

Milkweed grows rank 
and naturally throughout 
much of the nation. Cul- 
tivation would, it is be- 
lieved, produce enough 
rubber in two years to 
furnish all domestic 

(Continued Jo pag-r 163) 
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Mirror in Hood of Carriage 
Keeps Baby Amused 



carrying conduit base now available. All 
the wiring is concealed by the baseboard 
which slips off quickly whenever you want 
tfo get at ihc wires. It offers an additional 
convenience when refinishing or repaint- 
ing the walls, floor or baseboard, as the 
board may be removed to avoid smearing 
paint where it is not wanted. 



Scissors Blade Ruled in Inches \ 0 
Aids Precision Cutting 

Cutting to exact measure is simplified 
with scissors marked with a seven-inch , + 
rule on one blade. Dressmakers, tailors. 



V RULE STAMPED 
O.'J KlSSffBS BLADE 



Baby enjoys Own rcflc-clinn whtilf m-Olli&f is 

To keep the baby from crying when 
mother must leave him alone, a mirror at- 
tachment for the carriage provides amuse- 
ment by letting the baby watch his own 
reflection. The mirror is built into the hood 
apd swings down in front of the infant 



Electric Outlets Easily Added 
With Baseboard Conduit 

Electrical outlets and telephone connec- 
tions in the wails may be added easily any- 
where in a It ousc furnished with a wire- 



artists, photographers and paperhangers 
may use these ruled scissors for quick pre- 
cision cutting w i t h o u l the pr el tmi nary 
mpasurmg wjJLb tape or ruler. 



Twin Windshield for Air Liner 
Elirpipates Window Iem: 

After Lestmi> t 'windsTiieId. 



fluids 

and application of heat to the inside sur- 
face, United Air Lines have adopted a dou- 
ble windshield Tor use bn their Mainliners 
to prevent ice from forming and blocking 
forward vision. There arc two panes, the 
front one being of quarter-inch safety plate 
glass and the rear of eighth -inch transpar- 
ent plastic. These are mounted with a 
quarter- inch air space between them. Air 
heated to 175 degrees is passed through the 
air space. The air, moving at the rate of 
60 cubic feet per minute, can be controlled 
through a valve at the captain's elbow. 



Bate beard ilidei &ff and Qrt wlrfl canduil scf in wall 
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Versatile Thresher Promotes Seed Growing 




iWifher being Operated m hilly country for which it wot de- 
signed, After grain Kos been brought in, three men can do evil the work 



Soil conservation by 
owners of small fanms is 
encouraged by a small, 

1 o w-c ost, portable 
threshing machine that 
makes it possible to pro- 
duce economically home- 
grown legume seeds and 
small grains to meet the 
increasing need for live- 
stock feed. The machine 
was developed by the 
Tennessee Valley Au- 
thority in cooperation 
with state agricultural 
agencies in the south. 

Having about half the ca- 
pacity of large machines 
in common use* the 
thresher may be used on 
crops from small acreages 
and is adjustable for hilly 
and rough ground. In one hour il will 
thresh 50 to 90 bushels of oats, 25 to 50 
bushels of wheat* 10 to 20 bushels of lespe- 
deza, or one -half to two bushels of other 
cloversced. Flax and buckwheat also have 
been threshed satisfactorily. Hoots and 
rocks will not injure the mechanism. The 
cylinder is of hammer-mill type construc- 
tion, containing 243 swing bars spaced close 
enough to do effective threshing. For small 
grains, clovers and gtas^s the cylinder 



speed is about 1,2Q<3 revolutions per min- ■ 
ute. Either a seven-horsepower gasoline 
engine or a five-horsepower electric motor* 
wilt run it. The thresher consumes about 
five gallons of fuel in a ten- hour day., and 
requires only three men for its operation 
after the grain or hay has been cut and 
brought In. This means that a single fam- 
ily or a few men from adjoining farms can 
handle the thresher., as against a crew of 
eight to 20 needed for larger machines. 



Hospital for Modem Warfare Designed to Follow Army 







ArfisFs *tafch of pr&pfliod mobile h&ipital unit shows specious mtorfof 
wherein could be carried equipment necessary 16 perform major operation^ 

i 
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To provide hospitalisa- 
tion facilities for casual- 
ties among advance 
troops, a complete 
tal unit within a trailer 
has been proposed 
can be towed 
hind a truck or armored 
car. The trailer would be 
air conditioned and — 
proof, having 
two-way radio* 
supply, and a gasoline- 
driven motor generator to 
operate lights and pro- 
vide heat for the steriliz- 
er. The unit would per- 
mit making major oper- 
ations in the field. 
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THROWING LIGHT <m.tU 
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Here is an enlire darkroom oulfil built infa a cabinet Ihs lop of 
which fold* down to form a lahle wh*r* laboratory work it fin- 
ished. The link is $ prayed wilh oo acid-resistant rubber so impound 



Negatives held by (tips oro dried by 
rho heat of on infrared lamp in thii 
co bine! drier; notice the liny Ian 

\ 'OU will enjoy photogra- 
* phy more when you do 
your own developing, print- 
ing and enlarging, for which 
you should have a perma- 
nent darkroom, A six-by- 
six closet, or space in the 
garage or basement is satis- 
factory if you can make it 
light- Sight and conn eel run- 
ning water to it. 

You should exclude all 
light, and you need ventila- 
tion for comfort. Some pho- 
tographers use an open on- 
trance maze instead of a 
door, to stop light yet permit 
air to circulate. This entry 
is a passage that has two 
ISO -degree turns. Paint the 
walls, floor, and ceiling of 
the maze with flat non- 
reflecting black paint. 

In hot weather you may 
need forced ventilation, with 
a hole in the wall or ce iling 

Tim t r * per a led by vacuum tube 
turni enla-rger lamp eff a I tarter ct 
time for making duplicate print! 
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DARKROOM 



t ' 

Co rh-on -dioxide exhausting 

through »il speedily cools pholo 
Bofotron to right tempemlure 

large enough to take an elec- 
tric fan at least 10 inches in 
diameter. The Ian opening, of 
Course, should be protected by 
a light trap maze that has two 
180-degree turns, with all in- 
terior surfaces painted black. 

Photographers once painted 
the interiors of darkrooms 
black but modern practice is 
to make the walls and ceilings 
light. Such reflecting surfaces 
give better visibility under 
safdights and since no light is 
stronger than its source there 
is no danger that the reflected 
light will be harmful. Use a 
light tint such as sea foam 
green and finish with a glossy 
coat, that is easy to clean. 

Arrange your shelves and 
working spaces according to 
the Space available and the 
equipment you are going to 
use. It usually works out best 
to place a large sink, that you 
may get second hand, in the 
center of a working tabic that 



Homemode spotlight hai -d built- 
in Farr to keep ihe powerful bulb 
<ncl and I fib* prolong its Lift 



t 

Enlarger 11 maun led handily on 
stand, with pic nip oF room tar 
photographer to wfllk around 
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should be at least two feet wide and drain 
toward the sink from cat ; h end. Cover the 
table top with several coals of black acid- 
and water-resisting preservative paint. A 
good grade of linoleum thoroughly rubbed 
with wax also makes a good surface. If 
other plumbing facilities aren't available 
you may run a ^-in. copper- tube pipe 
from the nearest water outlet to an ordi- 
nary faucet over your sink, A satisfactory 
drain from the sink in si sis of a length of 
garden hose, led outside the house, to a 
cesspool made by digging a six-foot hole 
and filling it with rocks and boulders. 

You need plenty of shelf space. The 
shelves should be reserved for papers, dry 
them seals and supplier with storage space 



F&y* lOCUwpfT b-ulbi Inlidn thh 
homo modi! print drier provide 

hod; tail mo i hflldt drying tin in 
pitiCB ogainU cyrvod metal top. 
Below, a film, drier \i ikelthad 



and fixing Irays one above 
tile other in a rack, each 
tray staggered five inches 
forward of Lhe one above. 

Plan your electric wir- 
ing in advance, with a 
safe light reflecting 
against the ceiling for 
general illumination ex- 
cept when developing 
negatives, a white light 
that you Can switch on 
and off by pulling a cord 
stretched overhead across 
the room, and a photo- 
graphic safelight illumi- 
nating the area at which 
you will develop prints. 
If you use one of Ihe new 
plastic safe fights* shield it 
with cardboard to keep 
the light out of your eyes. 
A shielded TVs -watt bulb 
in a night-light base 



AAeidf fingers keep paper holder 
in petition an eoiel b d urd unr-d 
with herkental enlarge 

i 









switch 



HFATElj iLCPAEM O? 
I.^FRAHtp LAWP 



ASM5TD5 OP UN 
LIMING AROiJNq MEAT UNU 



WIFLiS FOR #10.4 



VENTILATION 

HOLES 



on the floor or under the sink for bottles 
of solutions. If you need to save space you 
may mount your developing, short stop, 
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makes good indirect illumination for the 
photo timer, which may consist of an old 
alarm clock. 

Many pieces of needed darkroom equip- 
ment seem expensive and you can save 
money by buying tongs, trays, camel-hair 
brushes, and so forth at the fWe and ten 
cent store. Use an inexpensive window 
squeegee instead of a rubber roller for re- 
moving excess water from tinned prints. 

Most amateur enlarging machines are 
mounted vertically. If you have space and 
if your machine can be turned on its side 
you may wish to mount it horizontally. 
The advantage is that you won’t have to 
sloop for focusing. For horizontal projec- 
tion it is best to mount the easel board on 
an overhead track so that it can he pushed 
as far away from the enlarger as desired. 
To avoid using one of the bulky lamp 
houses you may attach one of the new flat 
lightweight mercury argon light packs to 
the enlarger. 

If the focal length of your enlarging lens 
is too long to ‘blow up” negatives to the 
size you desire, place one of the new por- 
trait lens attachments over it- These in- 
expensive auxiliary lenses are made for 
taking close- ups with ordinary cameras, 
but they serve as well for enlarging. 

Instead of the usual easel for holding 
paper flat while enlarging, try a new type 
that has a tacky surface to which the paper 
adheres. This paper holder consists of on 
open box slightly larger than the paper size 
you use. The bottom should be of plywood, 
with a quarter- inch-high rim around it. 
Slowly pour into the box enough heated 
hectograph compound to fill it. This is a 
sort of gelatin, obtainable at stationery 
stores. The compound when dry has a pli- 
able and slightly sticky surface. It holds 
the paper flat and the paper peck off easily. 
Make sure the box is level, when pouring 
the compound, to obtain a level surface. 
The material may be dug out of the box, 
re-heated, and poured back again to renew 
its tacky surface after much use. 

You can build your own enlarger, nega- 
tive viewer, and other equipment. You 
should have a negative drier and a print 
drier. An infrared lamp mounted in front 
of a fan p in a box eight by eight inches in 
cross section and four or five feet long, 
makes a good negative drying outfit. Pro- 
vide large ventilation holes in each end and 
protect the wood near the lamp with tin or 
(Contingent to 1 $2) 
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Extension for Coal Heater ~ 
Changes It to Oil Burner - 




Exlcn*i?n unit convs m coal heotar into oil burner ■ 



Shortage of oil or higher prices will not 
worry owners of a home heating combina- 
tion that can be converted readily for 
burning either coal or oil. Designed pri-t?. 
marily to burn, coal^ the unit is provided 
with the usual jacket. The oil burner is 
purchased separately at nominal cost, and 
operates as an extension to the coal unit. 
The extension is easy to move and makes 



the oil burner accessible for servicing. 

Miniature Jungle in Large Bottle 
Consists of Growing Plants 




Tiny plants 
which g s ve the ap - \ ^ 

p e a r a nc e of a 
dense, though 
miniature, forest 
arc grown In a *- 

large bottle, now to, 

on the market. In- V, J 

eluded lit the bot- 
tled forest are 
simulated logs, a 
wood nymph and 
creeping Ficus 
Repens. Chinese 
evergreen and 

partridge berries also grow in the minia- 
ture jungle, which needs little care other 
than occasional watering. The special 

spun-glass bottle, capped with a cork that 
fits over the mouth, prevents injury to the 
plants from excessive light. a _ 

< r h- i - ■ ;l m 
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Coat Steamed and Re s h aped 
By Pressing Form 




Fin-type heater driei coat after it it preifed 



Without the use of ail iron, a metal "bust 
frame* adjustable to fit all sizes of coats, 
may bo used for pressing and reshaping a 
coat in one operation. The coot is slipped 
on the form and fastened by means of a 
clamp. Then pressure on a pedal releases 
steam from within, restoring the garment's 
shape and taking out. all wrinkles. Warm 
air from a built-in fin- type healer quickly 
dries the coat after pressing has been com- 
pleted. The manufacturer says the presser 
does not produce a shine on fabrics such 
as serge and gabardine. 

tffotfc 

Changes in Our Living Foreseen. 
As Result of A^yan^^, 

Influenced by ma ny indffsfcfal and Scl- ■ 
entific developments already in progress, 
human living as we know it can hardly 
escape radical changes during the next 
few decades, in the view of Dr. Robert A. 
Millikan, eminent physicist at California 
Institute' of Technology. j For instance, the 
advance of aeronautics for war purposes 
will react tremendously on transportation 
in years succeeding the war. Industry will 
be modified by new meLallic alloys that 
combine the maximum of lightness and 
strength. Plastics with nonscratchable 
surfaces will reach dircqftlv into our do- 

f^Tti ; -7 



mestie life. Advances being made in short 
wave radio and in travel of radio waves 
through cylindrical conductors will expand 
communications in new directions. Health 
and physical well being will benefit from 
improved means of sterilization of drink- 
ing water, new knowledge of vitamins and 
their use in the fortification of foods, in- 
creased knowledge of drugs and £0- called 
natural products gained through micro- 
organic biochemistry, and results of stud- 
ies in immunology; Agriculture already is 
being revolutionized by better understand- 
ing of the mechanics of soil erosion and 
transport of sediments through dams. 
Long-range weather forecasting is having 
great effects on the handling of power sta- 
tions, agriculture and military operations, 
although the science of meteorology is still 
mit^iyf^cy. 

Soldering J Iron With Pivot Head 
Works in. Any Position 

Its head pivoting so it can he adjusted to 
operate at any position through a 9G -degree 
arc, a handy soldering tool is equipped 
with a handle comfortable to hold at all 
working angles. A button on the handle 
controls the iron for fast or slow heating, 





Her& are two possible malting? of soldering iron 
POPULAR MECHANICS 
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KNEEHOLE DESK 

luiit built-in chair 



XTO LONGER will you have to seek 
^ your pet chair when working at a 
desk if you build this streamlined one, 
which not only con la ins a chair., but six 
book niches, and four generous drov- 
ers as well. Constructed In units, then 
sided and topped in prefabricated fash- 
ion, il is quite simple to build, Figs. 1 
and 3 show the const met ion of the 
book -niche units while Fig. 2 shows 
how they fit into the desk. The three 
shelves, top brace and sides are first 
nailed together after which the J i-in. 



HARD-PRESSED 
BOARD 



r CHROME TFVM 
tfAUDOM 

WTD*H5 
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3 PLATE CASTERS 
* A1=TF!S Fl> to 
SQTt Ov 



/ MQW DRAWER 
POST JS NOTCHED 



-i UP ON 
& TkiS 
END ONLY 



y p £ plywood is tacked to 

.-V " '_ _ M T\ the back of each. The 
,3|\\ \ I details of the drawer 

0n \\ j unit are given in Figs. 
& {£) ^ 3lR d fi- Framework is 

X X conventional, being 

XpA built around the out^ 

V;.\ side corner post. 

Fig. T shows the as- 
sembly of the chair- door unit, and Fig. 4 
shows it closed. As siding is necessary 
hero, you can prepare it all now. It is sim- 
ply Ts by 7-in. sLoek with the face edges 
planed or sawed to a, bevel an. deep. 
Four pieces are fastened together by the 
braces . These are gained into siding ; -Hl in. 
and strongly screwed. Hinges are mortised 
flush into the door edge. Seat and roller 
platform arc of random- width stock, and 
are joined to the braces with screws. 

In assembling the desk units, cut siding 
lengths for the front, attach them to the 
beveled blocks, shown in Fig.. 2 t and then 
to the book niches. Side the drawer unit 
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next. Then place the back brace in the 
post mortises, screw a cleat to the door 
post and place the other siding. Next at- 
tach the chair casters and, placing the chair 
door in its open position, mark intersection 
of hinges on the door post. Now start at 
one side of the top and lay %-in, shea thing 
on it r screwing the shealhing to all braces 
and posts. Hard-pressed board is laid into 
mastic, and then the chromium trim is 
applied. 

A slightly contrasting color in the V bev- 
els, book niches, seat compartment, and 
drawers add o lot to the sleek streamlined 
appearance of this project. A natural wood 
top could be used if preferred, and by in- 
creasing the thicknesses of the fastening 
battens, the new hardwood veneer in pan- 
els could be placed on the sides. 



Easy Way to Hold Waste Material 
When Cutting Floor Opening 

Difficulty of preventing waste material 
from dropping down a wall or between 
floors when cutting openings in them, can 
be avoided by using an auger of doorstop 
of the types shown. Screwed Into the 
waste material after the opening has been 
cut out partially, the auger or doorstop 
serves as a handle. Also, such a handle 
enables the workman to keep the material 
from binding the saw. 




Handle on Downspout Funnel 
Permits Removal for Cleaning 




On buildings that have walls extending 
above the roofs, cleaning of the trash 
screens above the downspouts can be sim- 
plified if handles are provided for the metal 
funnels or receptacles at the upper ends of 
the spouts. Handles can be shaped from 
fiat iron, and they can be bolted to the wall 
to hold the funnels in place and prevent 
their dislodgernent by high winds. 

— Andrew Vena, New York. 



Ellipse Made Easily With Dividers 
And a Length of String 

Instead of using 
a couple of pins 
and a string in 
drawing an ellipse s 
try your dividers. 

They are much 
easier than trying 
Lo push pins into a 
board or table top 
under the paper. 

Slip a couple of 
fuller balls over 
the legs of the di- 
viders so that the 
points project slightly. The fuller balls will 
keep the string from slipping up too high 
on the legs as the pencil is moved. 
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2— With a lettuce leaf, you cor remove those lest 
elusive drops oF fat from a kettle of vegetable 
soup m o jiffy. Just hold the leaf as shown and 
ihc lot will; stick to it. 3 — Ruit m or ki cm sink 
drainboord* Caused by O icourmgh powder can, 
may be prevented by dipping I he bottom of Ihu 
can in hot paraffin. On* coat usually will pfalecl 
i h r boHnm ■from moisture until ihn c r?n is ^mply 



S£EE 1 WAGON -WHEEL RlM 



1 —Wagon- whet! rims provide good frames fa weovh 
round rag rug*, Two sets of crossing si rips are lied 
to the rim. AFler weaving cen!er r spoce strips on rim 
and insert extra ones as needed white w naming 



Sthiw LYE 

AND HDD* HANDLE 

/ PLYWOOD I _ 



Liquid wax can be spread quickly over a floor by- 
using an ordinary clothes sprinkler of the type shown, 
which may be purchased in most 10c stores. 5- Fas- 
tened to a piece af ply Wand, a doth shoe holder is 
removed easily from a dark closet or wall, and as the 
entire edge is tacked,, it will keep its shape even 
when completely filled. A rope handle filted on the 
upper edge of the plywood panel will be found 
handy where cans-iderahlo moving is -dann. 6 — Chew* 
ing gum usually can bn rnmaved from clath garrnunli 
by rubbing ih-n gum with □ pir-tn of pee. Oflen Ihis 
method ja superior to strong cleaning solutions os it 
does not leave spots on the material 
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PROBLEMS 



;iWbC-rf “'J- 

rolled 



7 — As corks used in insulated bottles quickly absorb 
odori from the contents gf iUr batiks, it's a good 
idea So Wrap Cl prate of doOn Cellophane around 
each cork before inserting it. Ibis will prevent mail- 
lure from entering nnd keep lb® cork free -from 
odors. S— One of the simplest ways to wind a roller- 
spnng of a window shade Es to insert the flattened 
end in a keyhole^ so that bosh bonds will be kft 
free to grip the roller and turn: [I until tight 



iMf him 1 - SC&irV-rv 
,-/ TYPt RJR.h'i TuRE Gl D£ 



DRiaEP^PPE^ 



9-^ If you have kitchen chairs with tubu-Far steel 
legs that grind dirt inta the Imalaum, drill and tap 
tile ktjS for gli-dns gf 1 h r m □chinc-SCreW type. 

Thfcy make the chair easy to move and prevent 
floor scratches 



MyuFUjn Ot- 
sNSIOL - 



RUBBER 



1 0-Quilting pal term are transferred quickly to a 
number of blocks with -a sewing machine. Just stock 
and pin several blacks under a master pattern n n ri 
s^w ground the- outline without- thread in the machine. 
Easy-to-follow perforations will be mode on each 
block- 1 1- — By attach ing On *jrt,m mirror am tho back 
side gF d mctficinE-cubinel door, you can have acces-S 
1u the shelves while shaving* without opening and 
closing the door, four flat -iron brockets fitted with 
rubber cushions bold the mirfor in place. 12 — Instead 
af throwing away a celluloid! pa^der puFf container,, 
you Can uip it fgr □ airing dispenser after punching 
a hole in ihe lid 



PQWUEP-fW COUTAlNiH 



^giLT-fiLOCK WcriEBtt 
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Simple Hand Press for Lapidaries 
Splits Stones With Ease 




Splitting of stones by amateur lapidaries 
is made easy by use of two sturdy chisels 
mounted in parallel pieces of steel and 
driven together under pressure applied by 
winged nuts working on threaded bolts. 
The chisels should be of good quality steel 
and they should be much thinner than the 
ordinary cold chisel. The bolt threads 
should be E to 10 to the inch. Also ? care 
should be taken to set the cutting edges of 
the chisels exactly opposite each other. 

—Floyd McCracken, San Di ego^ Calif, 



Improving the Hasp of a Padlock 

When a hasp of the type shown is used 
with a padlock, any sagging of the door or 
settling of the frame will throw the parts 
out of alignment so that the lock cannot he 
inserted. If one part of the hasp is re- 
moved from the door, anti the bolt hole 




made into a slot, as indicated in the draw- 
ing, the part can then be raised or lowered 
to align with the other one. 



Modelmaker’s Anvil From Solder 





The customary 
piece of bar solder 
used by model- 
makers as a 
punching anvil, 
may be prevented 
from sliding about 
or tipping and 
spoiling a piece of 
work, by soldering 
o spring-wire 
clamp to the un- 
derside of the bar. This permits the anvil 
to be clamped to the edge of the bench. 



Test Tube Used as Balance Scale 

A simple scale 
that will work 
fairly accurately 
in a boy's experi- 
mental laboratory 

tail be its ado from 

a test tube and a 
bottle of water. 
The bottle should 
be filled to a cer- 
tain depth each 
time it is used, the 
tube should be graduated with known 
weights, using a file to mark the glass. 



Cellulose Tape Holds Smalt Parts 
While Glue Is Drying 

Tits next time 
you have to glue a 
small broken 
piece back on a 
chair leg or other 
piece of furniture, 
try strips of cellu- 
lose tape for hold- 
ing the parts to- 
gether until the 
glue dries. The tape is easy to remove and 
does not mar the wood surface. 



{[Sheet asbestos^ covered with oilcloth, 
makes an ideal pad for the top of your 
stove r which then can be used as a table. 
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CRICKET 

footstool 



^HCiL- 



STRl^G 
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ttHTE* ST»ETtrttR 
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LEG WOLES I 
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neir^RL 1|gt 



\ /f ADE of wood to match your favorite 
1 1 chair, this footstool is just the thing 
la set off your period furnishings. Con- 
struction is simple if care is taken. First, 
saw out the blanks for the legs and stretch- 
ers, and drill the holes in the leg blanks for 
tlic stretchers before turning them. Tem- 
plates will aid in duplicating those parts. 
Next is the stool top* which is hh ellipse. 
There are several ways of laying out this, 
one of the simplest being to use a string 
and two pins as shown in the upper center 
detail. Two lines are drawn to intersect 
at their centers, and ihen positions A and R 
are located, using radii equal to one half 
the length and one half the width respec- 
tively of the intended ellipse. Then, with a 
compass set to a radius equal to ihe dis- 
tance between A and O, which in this case 
is 8 in. as the stool top is % } k by IS? in H posi- 
tions C and D are located by striking arcs 
from position E. Pins are put at these 



points to take the string] which should be 
taut when a pencil is placed against it with 
the point set on position B. The ellipse is 
drawn by running the pencil around Inside 
the string, keeping it^taut at all times. 
After sawing out the top, hobs for the logs 
are laid out as shown in the lower detail 
and drilled. The leg tenons are slotted for 
wedges, after which the stool is assembled 
with glue, wedges being driven into the 
leg slots for a tight fit. If the work has been 
done carefully, clamps will be unnecessary 
to hold the assembly while the glue dries. 
After a final sanding with fine abrasive 
paper, the stool is ready for finishing. This 
should be done to match the chair at which 
the stool is to be used. 

— Wallace W. Buffmire, Evanston, Til 



CGas flames should be turned down when 
foods begin to boil, as nothing is gained by 
rapid boiling, and much gas is wasted. 
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Pocket Separator Between Watch 
And Handkerchief 




If you carry both a watch and a hand- 
kciehicf in your lapel pocket* a cardboard 
separator in the pocket between them will 
enable you to pull out the watch without 
disturbing the handkerchief. The card- 
board i 5 cut to pocket size and short enough 
so that it cannot be seen. 



Opening of Both Cellar Doors 
Avoided in This Entrance 

By making one of the outside cellar doors 
wider than the other, one home owner 
made it unnecessary to open both of them 




when carrying ordinary articles in or out 
of the cellar, However, the full width of 
the cellar entrance is available whenever 
needed by opening the smaller door. 

—A. R, Hazard, Kane, Pa, 



f! Do not set your shrubs too close together 
just to get an immediate effect. You should 
consider the size and height the plants will 
attain at maturity. 



Remember These Points 
When Glazing Sash 

Even in such an easy job as glazing a 
sash t simple but important details of cor- 
rect procedure are often overlooked. The 
first thing that comes up is the condition of 
the sash frame. If it has weathered for 
Some lime and mosfi or all, of the putty has 
fallen out, look the frame over carefully 
for rotted wood, loose joints, and splintered 
or warped muntins, the latter in a multi- 
ple-pane sash. Remove the glass, clean 
away loose putty, lighten up the frame with 
bar clamps and secure the loose corners 
with Vi -in. dowels, These are driven in 
holes bored at right angles through the 
tenoned joints. Repair splintered or rotted 
muntins by cutting away all the old wood 
to the bottom of the rabbets and putting in 
strips of white pine as in Figs. 1 and 2. 
Give the frame a priming coat of paint 
Fully will not bond to the bare wood. If 
the pane, now or old, fits tight ly p score it 
Vm in, or so from the edges with a glass cut- 
ter and chip away the waste. The reason 
for this loose fit is important, as shown in 
the cross -section* Fig. 5. Note that the 
putty has been forced in between the edges 
of ihe glass and the sides of the rabbet, 
forming a strong bond and a waterpoof 
joint. After the paint on the frame is thor- 
oughly dry, replace the glass and secure 
each pane with glaziers’ points placed as in 
Fig. 3. Whether you use a common putty 
or the new nonhardening putty it should 
be well worked nr kneaded in the palm of 
the hand* Fig, 4, before being used. In 
puttying, start as in Fig. 6 by filling the 
rabbet the full length before smoothing as 
in Fig, 7. When you make the smoothing 
strok es< tilt the leading edge of the knife 
and apply a fairly heavy pressure to force 
the putty behind the edge of the glass. Al- 
low' the putty to dry before painting,. 



Filling Nail Holes in Tile Board 

Builders who have occasion to use low 
density acoustical tile board on ceilings or 
walls ordinarily countersink ihe nails on 
each comer and then vainly attempt to fill 
the holes. By gathering small portions of 
the sawdust from the tile boards that have 
had to be cut* rolling it into small balk 
about the size of a buckshot, and gently 
pushing it into each hole an invisible “put- 
Lying' 1 ■ job can be done. 
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Pipe Spreader Converts Boat Oars 
Into Convenient Carrier 




Slipped over the locks of a pair of boat 
oars T a short length of pipe will keep them 
spread so that they can he used for carry- 
ing bundles and boxes of camp equipment. 
When carrying the oars., a tendency to pull 
them together should be maintained to 
prevent the pipe from slipping off the locks. 





Tool Handle Leaded In Place 



Handles that 
have a ten deucy 
to boson in tools 
can be kept tight 
by this method: 
Drill from the cen- 
ter of the end of 
the handle diag- 
onally to both 
sides, trimming 
the handle down 
so that it is a very 
loose fit in the tool. 
Then pour molten 
lead into the holes, 
wrapping a cloth 
or piece of rubber around the lower part 
of the tool head to retain the lead. Be very 
careful when pouring to avoid air bubbles 
which might cause the lead to spurt out of 
the hole and burn you. 

— II. J. Priehs,, Miami, Fla. 



Easy Way to Destroy Wasps 
Before Painting Building 

When painting houses, bami^ etc.., and 
you want to get rid of large nests of hor- 
nets, bees, wasps, etc., under the overhang 



of a roof, weight a piece of cord with a 
large washer and then throw the cord over 
the building so that you can have access t.- 
each end of the cord. A piece of spiral- 
shaped flypaper may then be attached to 
the cord and hauled up alongside of the 
nest. If the nest is then struck with a pule 
or stone, the insects will rush out and stick 
to the flypaper. The few' which do work 
loose will bo unable to fly and will fall to 
tlie ground where they may be killed. 



Stop Block Beside the Yardstick 
Helps Measure Short Work 

You can meas- 
ure short dowels* 
bolls, etc.j without F ■ r 
removing a yard- 
stick or rule from 
its peg on ihe wall. 

J ust screw a block 
to the wall so that 
its lower edge is 
Rush with the end 
of the yardstick, 
as indicated in the 
drawing. In this 
way, all you have 
to do is butt the 
work to be meas- 
ured against the 

stop block, after which a glance at the low- 
er end will show you its length. 

Four Doorstops Raise Chair Seat 
For Tots at the Table 

If you have a 
child that has out- 
grown the high- 
chair, but is still too 
small to sit com- 
fortably at the table 
on an ordinary 
chair* four rubber- 
tipped doorstops 
screwed into the 
chair legs will solve 
Lhe problem. It's a 
good idea to drill 
pilot holes for the 
screws to avoid 
splitting the legs. 
The chair is handy also, to use at the 
kitchen sink or work fable. 

— A. H. WaychofTg Phoenix, Ariz. 
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ICELAND DESTROYER 
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TRUCK 



Built on a conventional bobsled chassis 
and having a body simulating a destroyer 
hull painted in gray with a red water line* 
this novel coaster will be a sensation on, any 
hill. It consists mainly of thin but strong 
hard-pressed board, it is sturdy without 
excess Weight* and will not splinter in case 
of a collision. The bottom and frame for 
the foredeck are made of %-in_ stock. 
Spruce strips running along the gunwales 
reinforce the hard-pressed board at these 



points. There should be a half-round rub 
rail on the outside. Steering is arranged in 
the usual manner* and the steering wheel 
should he smaller than a standard auto 
wheel. The funnel is built up of white -pine 
pieces glued together and trimmed to a 
curve, with plywood for the sides. Control 
room is made as shown, and the gun turret 
is hollowed and trimmed from one block 
of while pine. Ensigns can be mounted in 
the twin sockets on the transom. 
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"Camp Stove" From Steel Rods 
Is Easy to Carry 




Consisting of three steel rod% this utensil 
support Is easy to curry and enables you to 
cook over an open fire. The rods are bent 
to form offsets, and are adjusted to suit 
large or small utensils by turning the rods 
in or out as indicated. 



Simple Rack for Your Shoes 
Takes Little Space 

If you want a shoe rack that takes little 
space and can be made inexpensively, this 
one is just the thing. The sides and back 




im 



are Vi or %-m. solid stock and the shelves 
are V-r-irr plywood. A couple of coats of 
enamel provide a good finish. If the edges 
of the plywood shelves have cracks or 
holes in them caused by faulty core in the 
plywood, fill them with glue and sand them 
smooth before painting. 

— H, Ska 11a, Berlin. N, J- 



Assembling of Small Ball Bearings 
Aided With Magnetized Nail 

Small ball beat'- 
ings or other steel 
parts may be han- 
dled easily for as- 
sembly work by 
means of a mag- 
netized nail and a 
coil spring. The 
spring, which is of 
a size to just fit 
over the nail, is stretched so it is slightly 
longer than the nail. Held as shown, the 
naii is pushed out of the spring to pick up 
a bearing, which is then pushed off the 
nail end by releasing the spring. 

Chisel Held at Angle for Honing 
By Grooved Blocks 

To hold a chisel 
at the correct an- 
gle for honing on 
an oilstone, this 
simple gauge 
block is just the 
thing. It consists 
of a pair of blocks 
with grooves cut 
at the correct an- 
gle in which the 
chisel rests. The 
blocks are held to- 
gether by means 
of a bolt with a cnil spring under the head. 
When the bolt is tightened, the blocks are 
pressed firmly against the edges of the chi.s- 
el. holding it at the coiTect angle for honing. 



CASH FOR UNUSUAL IDEAS 

We pay cash fe-r aul standing, ideal showing a Tin - 

pier a»id b*1P*r WbpS Id do dally 1a*fcl r ihorteLrii 
in ihop work, darkroom a id a,, hous-choEd hintS^, 

ouro kinks,, *tf, Sfcnd g good ptrolo -or iketeb and 
a toneme but fuFl explanation of your idea to the 
Homecraft Edilor P Papular Mechanic^ 200 Eail 
Ontario Street, Chicago. 
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A Corner Whatnot Shelf in Maple-Leaf Design 




Just the thing to dress up a comer in 
your living room, this whatnot shelf has 
duplicate plywood sides that can he cut 
together. However, one must be Vi in, 
wider than the other at the back edge* 
After sanding thoroughly, the sides are as- 
sembled with glue and small brads, and the 



shelves are spaced as indicated on the 
squared drawing. Finishing the original 
shelf to carry out the maple effect consisted 
of applying maple oil stain, followed by a 
coat of white shellac. When the shellac 
was dry, the surface was sanded, dusted 
dean and given a coat of clear varnish. 





Auto-Casing Pads Ease Strain of Carrying Heavy Packs 
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You can carry a heavy pack in comfort 
for long distances if the weight is distrib- 
uted over both shoulders by a couple of 
pads cut from an. old auto casing. These are 
slotted on both sides and threaded on the 
straps as shown. The pads fit comfortably 
and prevent the straps from rubbing. 



Putty Can Scaled by Machine Oil 



Putty will re- 
main fresh if the 
can is kept sealed. 
This is done by 
merely dropping a 
little machine oil 
in the cover 
groove of the can 
before closing it. 
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House Number Part of Railing 
Around Front Porch 




Shaped from iron and worked in as part 
of the railing on a porch, your house num- 
ber adds a novel touch to the porch and is 
easy to sec from a distance. The present 
vertical members of the railing can be 
sawed oft and the numbers welded to them. 
Shape the numbers from iron of the same 
size as that used in the railings. 

— Axel E_ Ogren., Chicago. 



Plastic Dish on Balance Scale 
Aids in Weighing Chemicals 

A small plastic dish will make the weigh- 
ing of chemicals easier. Just remove the 
pan used for chemicals and substitute the 
dish. Of course, the scale must be re- 
balanced. A dish of this kind eliminates 
the Use of a paper cover* which most ama- 




teurs use on their chemical pan to prevent 
scratches Also, it makes possible the 
weighing of larger amounts of chemicals at 
a time. — Kenneth Kenna, Amsterdam* N, Y h 



Heel of Paring Knife Sharpened 
To Cut Orange Skins 

Orange skins 
can be cut so they 
□re easy to peel, 
without cutting 
into the fruit, if 
the sharpened 
heel of a paring 
knife is used for 
the purpose ag 
shown. To cut an 
orange skin, mere- 
ly rotate it under 
the knife handle against the slwp heel of 
the blade. — Edward Woniger* Algiers, La. 

Lead Rope Is Made Adjustable 
By a Piece of Rubber Hose 

If you have 
horses and other 
animals to lead 
around* a rope like 
the one shown 
will come in 
handy. In use, the 
rope is looped 
Over the animal’s 
neck, after which 
a short piece of 
hose is slipped up to keep the looped por- 
tion in place. The hose should be of a size 
to be a snug sliding fit over the rope. 





Ruling Squared Paper Quickly 

It takes only a 
few seconds to 
rule a large sheet 
of paper into 
squares of equal 
size for enlarging 
patterns, if you 
use five short pen- 
cils in a holder of 
the type shown. It 
is merely a strip 
of corrugated 
cardboard^ in which the pencils can be 
spactxl to rule squares of different sizes. 
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How to Make Attractive Variegated Turnings 



PI AHf D Ft,LT£H 
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jsiRC ti 
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1ST 



Beautiful wuod turnings in various shades of color for 
lamps, vases, etc,, can be made by gluing up turning blanks 
of contrasting wood blocks. To make a blank for the lamps 
shown, start with a I ] L?-in. square of birch wood and glue 
Vi “in. mahogany to opposite sides. After the glue has 
dried, square the block and acid a piece of VWu. mahogany 
ah cl ] .H-in. walnut to each of the remaining sides. Square 
these edges and to each of the first pieces of mahogany glue 
i-ii-in. walnut and 1 i.j— in_ birch. This process is continued, 
varying the color and thickness of the laminations added 
until all sides have the sarne number of lamina I ions. Only 
one layer can be glued the first time. After that, glue two 
a I a time. The reason for this is that each square must lx 
completed without a lap of different wood at the corner. 
Different effects ait- obtained by varying due number, 
chick ness and color of the lam in a lions. 



Typewriter Silenced to Avoid Disturbing Others at Night 



For those who have to type late at night 
or under other conditions where noise of 
the typewriter is likely to be disturbing, 
the following methods of silencing the ma- 
chine will be helpful. First of all set the 
typewriter on sponge rubber pads to damp- 
en vibration. Then use a piece of fabric 
under the paper in the machine to deaden 
the noise of the keys> Fabric such us ll-tiz. 
boat- sail drill haying a high thread count 
is preferable. — Allen Fiske t Chicago* 



CA common clothespin, split in half 
lengthwise, will make two pan scrapers 
which will not rust or scratch aluminum. 
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Seedlings Transplanted Quickly 
With a Post- Hole Digger 



light cylinder oil. The clearest oil possible 
should be used so that you can see the 
point of the bob for marking. 



Carriage Bolt Kept From Turning 
By Head of Nail 

To prevent car- 
riage bolts from 
turning in wood, 
one craftsman 
drives a short nail 
near the edge of 
the hole and then 
bends it Over so 
that the head pro- 
vides one straight 
side for the shoul- 
der of the bolt to 
rest against. Under ordinary strain* this 
will keep the holt shank from turning. 



Test-Tube Envelope Moisten er 



In an emergen- 
cy, you can make 
a handy envelope 
moistener from a 
test tube. Just fill 
it with water and 
bind a piece of 
chamois over the 
end with a rubber 
band. Be sure 
that the band fits 
tightly to avoid 
leaks when the 
tube is turned up- 
side down in use. 



CHAMora 



You can transplant liny bushes and oth- 
er seedlings easily with a post- hole digger 
of the type shown. With it, the work can 
be done quickly and without disturbing 
the plant root system any great amount. 
First, make the holes where the seedlings 
are to be transplanted. Then, xvith the jaws 
of the digger opened, set them down hard 
astraddle the plant and lift it out. It is a 
good idea to wet the soil around the seed- 
lings to help prevent crumbling. 



Jar of Oil Steadies Plumb Bob 

When using a plumb boh on a long cord 
on a windy day it can be steadied by allow- 
ing the bob to hang suspended in a jar of 



Wires Spaced for Soldering 
To Make a Grill 



Having a num- 
ber of wire grills 
to make, one tin- 
smith sawed shal- 
low slots in the 
sides of a cigar 
box to hold the 
wires in the de- 
sired positions 
while soldering 
them. The slots 
must be spaced 
the same distance apart as the distances 
between the wires in the completed grill. 
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Letter Board Has Pencil Guide for Blind Person 




RUBBER- REAfiEQ 
TACK 






VWIHE TCjKE 



Persons who have given up letter writing 
on account of failing eyesight will appre- 
ciate this board as it enables them to write 
straight lines at uniform spacing from the 
edges of the sheet without any trouble. It 
consists of a plywood baso K a notched rod 
along the left edge and a pencil guide, the 
latter being attached to a spring-steel clip 
which fits on the notched rod. In use, writ- 
ing is done inside the pencil guide, while 
the left forefinger is used to mark the end 
of each word before lifting the pencil. 



When a line is completed, the guide is 
moved down one notch which automatical- 
ly puts it in position for the next line. 

—Edwin Hicks, Indianapolis, Ind, 



Simple Finishing Touches Dress Up the Backyard Swing 



Instead of just bolting the top crosspiece 
of a swing to the uprights in the usual 
manner t why not give it a finishing touch 




of neat ivorkmanship and improve its ap- 
pearance? This can be done by carefully 
pointing the ends of the crosspiece and tops 
of the uprights, and then half-lapping the 
joint so that the pointed ends will just 
cross each other. Two %-an. bolts at each 
joint, one locked with an extra nut, will 
hold the parts together rigidly. Before as- 
sembling, apply white lead on the joints to 
prevent water from soaking into the wood. 



"Aged” Wallpaper for Patches 

After papering a room, I always save a 
strip of the paper and hang it in the attic 
to use for repair purposes. This allows the 
strip to “age” the same as paper in the 
room so that a perfect repair job can be 
made at any time necessary. 

— Charles Latour, Jr., Albany, N. Y. 

([Olive or vegetable oils should be stored 
in the refrigerator after they have been 
opened, as they are apt to become rancid 
unless they are kept chilled. 
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Rubber Band Over .Garden Rake 
Used as Roofing Brush 




While applying paint or tar to composi- 
tion roofs, one workman found that a gar- 
den rake with a wide rubber band cut from 
an inner tube and stretched over the teeth 
made a good spreader. The rubber should 
extend beyond the lower ends of the rake 
teeth so that the rake can be used as a 
squeegee. 

Inset Borders Ruled on Showcards 
With Curtain Rod 

To rule inset borders on showcards and 
price tickets, one aitist uses a length of 
metal curtain rod. This is tacked to the 
top of the work table and the cards are 
inserted in the groove as shown* while the 
brush is drawn along the inside edge to 
paint the lines quickly and, uniformly. 




How to Build Good Fences 

Much of the disappointment experienced 
in seeing a good fence, on which you have 
spent money and labor, deteriorate in a 
few years can be avoided if a few simple 
precautions are observed when building it. 
Posts will rqt underground in a short time 
unless you use some method to avoid rot* 
such as the application of creosote. Brush- 
ing it on helps, hut soaking the posts in 
the liquid is more effective. Setting wood 
posts in concrete will cause the latter to 
crack just as surely as water freezes. Ex- 
pansion caused by moisture in the post 
freezing causes the trouble. For a perma- 
nent installation;, wrap a layer of corrugate 
ed cardboard, smooth on one side only* 
around die posts, and later remove this and 
pour in hot asphalt. The latter provides an 
expansion joint between the concrete and 
post. When posts have to be set so that the 
pull of the wire will tend to lift them, rods 
or wooden blocks near the lower ends make 
good anchors. Old harrow disks screwed 
to the posts will prevent lifting. 

Rounding or beveling the tops of the 
posts does more than make them attractive. 
It prevents water from soaking in and 
greatly retards checking of the wood which 
would cause it to rot rapidly. Dry rot of 
joints in wood fences can be minimized by 
ereosoting the ends of the timbers or beams 
where they contact. Where pipes arc used 
for clothesline supports, you can set them 
in concrete. Use a piece of stovepipe as a 
form, letting it project above the ground 
4 or 5 in. After the concrete has set, the 
stovepipe is cut away above the ground. 
The tops of the pipes can be closed with 
concrete to keep out water. To do this, 
rags are stuffed into the pipes a few inches 
below the tops to retain the concrete until 
it hardens. Pipe set in a concrete wall 
makes ideal supports for woven wire, The 
concrete is poured into a trench in which 
the pipe has been placed and plumbed. 
Boards should be used as forms above the 
ground to produce a neat appearance, Nails 
or screws used above ground in construct- 
ing a wooden fence can be tinned by dip- 
ping them in molten solder to retard rust 
and to prevent rust stains on the wood. 
Using two staples locked together will hold 
barbed wire firmly in softwood posts. 



UDamp berries mold quickly so do not 
wash them until they arc ready to be used. 
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Piping for Radiator Concealed 
By Using Copper Tubing 



One of the disadvantages in providing 
steam heat lor a house already built— that 
of concealing the piping running to the 
second floor — can be overcome by using 
copper tubing instead of pipe. In most 
cases,, the tubing can be * E fished Jf up be- 
tween the walls with little trouble as it is 
bent easily. Regular pipe fittings are avail- 
able for copper tubing so that it can be 
connected to the radiators and pipes. 



Sealing Wires in Oudet Plug 

Fraying and pulling of the wires from a 
male plug of an electric extension cord can 
he prevented by filling the cavity of the 



plug with plastic or resin glue. It will be 
necessary to plug the hole around the cord 
with paper to prevent the plastic from run- 
ning out before it hardens. 



Dishes Marked With Nail Polish 
When Used on a Picnic 



The next time 
you go on a com- 
munity picnic or 
dinner where your 
dishes are likely 
to be mixed with 
others so that it is 
difficult to iden- 
tify them, mark 
them with fingernail polish. Dishes marked 
in this way can be washed without remov- 
ing the identifying mark, yet the polish can 
be taken off with polish remover. 



Crease in Felt Hat Reinforced 
To Prevent Excessive Wear 



Bobby Pins Make Good Clamps 
For Modetmakers* Use 



Simple clamps 
for holding small 
parts together 
while gluing or fit- 
ting can be made 
in a few minutes 
from bobby pins 
by bending them 
as indicated. The 
clamps are opened 
easily by apply- 
ing a little pres- 
sure to the bent 
side of the pin. 



Excessive wear 
and cracking of 
the felt in a hat 
where the crown 
is creased can be 
avoided by rein- 
forcing the portion 
to be creased with 
Email strips or 
pieces of soft 
leather. This is at- 
tached inside the hat with rubber cement 
so that it can be removed for cleaning and 
blocking the hat— Allen Fiske, Chicago, 
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Turned Picture Frame Has Self-Fastening Back 




If you need a circular pic- 
ture frame, here's one with a 
novel self- fastening back that 
is easy to make. The frame is 
first turned from a disk of %- 
in. stock, after which the 
groove for the glass 1 picture 
and back is cut with a tool 
made by bonding a file tang 
and sharpening the end of it. 

Next, the Vi -in. plywood back 
is cut on the jigsaw and a 
chisel or knife is used for 
making the two finger cups. To insert the 
back in the frame, you merely press it in 



section 



place as shown. The frame hangs on an L- 
hook which slips in hole drilled at an angle. 



Bicycle Holder Folds Flat Against Wall When Not in Use 




Instead of just leaning your bicycle 
against the garage wall where it might slip 
down P it T s a good idea to provide a folding 
holder of the type shown. It is merely a 
section of old auto casing fastened to a 
pivoted arm that is bolted to a stud. 



Weather Strips on Stepladder 
Hold Small Paint Cans 

To prevent 
small cans of paint 
from sliding off a 
stepladder* one 
sign artist uses a 
couple of pieces of 
weather stripping 
to hold the cans in 
place. Both strips are tacked at an angle 
so that the cans wedge between them. 
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By John Black 

[^riiidtn^ fnte matronal Modal Ydchl Racing Union 

TABLET" is a 36-in. model racing yacht 
that you*ll find easy and inexpensive to 
make. The completed model is shown in Fig, 1, 
You begin by making the two-piece building 
board as detailed in Fig. 2. One edge of this 
should be planed straight and true and used in 
squaring the station lines across the top. Fig. 3 
gives the correct spacing of the seven lines. 
Next* Va-in. square cleats to which the molds 
are to be fastened, are glued and nailed % in. 
forward of the station lines so that the molds 
will center on the lines. All seven molds can be 
cut from a Vi by 5 by 48-in. piece. Fig. 4 gives 
full-size, half- breadth patterns of each mold 
which you can transfer through onto thin paper 
and then to your wood. Trace only the side 
and bottom outlines and mark on each respec- 
tive pattern the point where the side line stops 
at the sheer. From the sheer point on F each 
pattern is drawn to extend to the base line. 
(See Fig. 7,} Before you can lay these out on 
your wood, each pattern must be reduced Vs In. 
along the side and bottom because the outlines 
given are to the outside of the planking. In 
tracing around the patterns* be careful to keep 
the base line even with the edge qf the wood. 
When you get the molds cut out, mark the 
deck crown, on each one. For this you will 
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need a cardboard template like the one 
shown to the right of Fig. 8, This one tem- 
plate is used to mark all molds. Place it on 
the work so that the curve will be even 
with the sheer points when the centerlines 
of both mold and template coincide, and 
then mark the curve. As this line likewise 
represents the outside of the deck planking, 
a second line must be drawn hk in, in from 
the first. Nou t j referring to Fig, 7, you will 
see that a saw cut is made slightly above 
this second line and stopped about I in, 
from each side. This cut is made to aim- 
plify cutting the hull free of the build- 
ing board. You will notice also that the 
center portion of the molds are cut out. 



Nos. 2 and 3 being cut according to Fig. 7. 

Before setting up the molds,, cut the 
notches for the gunwale, chine and keel- 
son. Make these slightly undersize- so that 
they can be trimmed later to exact size. 
With a centerline marked the length of the 
building board, glue mid brad each mold 
to its respective station cleat. 

While these are drying* you can cut out 
the stem and transom. Fig. 6 gives a full- 
size pattern of the stem for tracing on a 
%-in. block. The planking rabbet can be 
cut now, or later. In the latter case, he sure 
to mark the rabbet line on both sides of 
the block. To mark off the shape of the 
transom h refer to Fig. 4 and copy the full- 
size patterns given for the stern and top 
view. Follow the dotted line in sawing the 
stern outline, the solid line represents the 



MARCH, 1942 



121 







« H c 

5 Sgf 

i§s;i 
§ = 113 

=*S£i 

S Sid 
« *,>■* 
d St 

3 IJ 



shape of the inner face. When cut, the transom 
should look like the one shown in the circular 
detail of Fig. 2. Hun the notches 44 in. in from 
the -inner face and then center and glue it to 
the biiilding boaixl. 

Commence fitting the Vs by Vi -in. keelson flush 
to mold No. 4 a net fasten it with a No. 0-%-in. 
brass screw. Hold the forward end down in the 
Vi-In. stem notch und mark with a knife along 
each side of the keelson across each mold. Then 
notch and fasten. Fit the afL end the same way. 
The Vet by ” i-i-m, chines and gunwales are fitted 
similarly, 1 rimming the notches parallel with the 
edge of the mold. In some .cases you may find it 
necessary to s^t the chine in farther on some 
molds to obtain a nice sweeping curve. The for- 
ward ends of the chines and gunwales butt 
against the sides of the stem eiI the base of the 
rabbet, the chines coming flush with the keelson 
as shown in Fig. 5. 

Before the plunking can be applied, you'll have 
to fair the edges of the molds, forward and aft of 
No. i, the chines and transom. A small block 
plane and a coarse wood file will be found best 
for tills work. The important poii|t here is to see 
that the framework is symmetrical to give a nice 
sweeping curve to the planking. With the hull 
faired, draw a line dolvn the center of the keel- 
son nnd begin fitting 1 hi* two middle? planks, One 
edge of each p4eftk is tapered from the center to 
7 Ai\ in. wide at the endf;. Make this a gradual 
taper so Hint each succeeding plank will lay 
nicely. Plaae the planks over the keelson, but- 
ting the straight edges together directly over the 
centerline, gnd fasten tire ends to the stem with 
No. 0-%-irv brass screws. Th^n drive two screws 
into the keelson, between efieh mold, % in. in 
from the center joint. The planking on the orig- 
inal model was held Mth tiny brass screws, but 
if you should find thfese difficult to obtain, you 
can use small bra. 1 ^ escutcheon nails Instead. 
When you are satisfied with the fit, remove the 
planks -and re-lay them in waterproof glue. Con- 
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each mold with two screws, 
or nails K and coat the butting edges gener- 
ously with glue. 

To make the side plonks fit properly, you 
will have to fair the edges of the outer 
planks Rush with the chines. Fil the side 
planks to the stem rabbet first and fasten 
each p lan k wi ih l h ree b rass sc re ws. A t 1 1 i e 
transom, use two screws, placing them be- 




low the deck line. Along the chine and 
gunwale* two screws are used between 
each mold. When dry, remove the surplus 
glue and dress down the bottom planks to 
a smooth surface. 

The shape of the two-part keel can be 
enlarged full size from the squares given in 
Fig. 3. To cast the lead part, a mold is re- 
quired which you build lip from three 
pieces of stock, the center piece being cut 
to the shape given in Fig, 13. When cast, 
the top edge is planed straight and square, 
after which the positions of the keel bolts 
arc marked in the center of the top and 
bottom edges. (See Fig. 3.) Now center- 
punch and drill ■Hit-in. boles, drilling from 
each edge to keep the hole running straight. 
At the bottom these are counterbored for 
the bolt heads. The wood half is similarly 
drilled and then the two are assembled as 
a unit for final shaping. Round the for- 
ward and bottom edges and then with the 
keel clamped flat, taper the aft edge to 
Vo. in. thick from a point 3 in, in on each 
side. Fit, glue and plumb the wood part of 
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the keel exactly over the hull center! me. 
From, here on the work will require the 
hull to be in an upright position. Start cut- 
ting it loose from the building board by 
sawing in from the edge to meet the saw 
eut previously made in each mold. Cut the 
transom off !4 in. above the deck line and 
remove the screw in the stem. Fig, 12 de- 
tails the stand which is shaped and grooved 
to correspond with the lower edge of the 
keel. Over each keel-bolt hole through the 
hull, you next fit a floor Umber like the one 
shown in Fig. 10, Notice that the aft tim- 
ber butts against the forward face of mold 
No, 5 to which it is glued. (See Fig, 3 r ) 
These timbers give a solid surface for 
drawing the keel firmly to the hull When 
a good fit is had, apply waterproof 
glue and tighten the bolts. 

Resuming work on the hull, you 
next fair off the gunwales and file 
down the molds to the deck lines. 
After this J cut a notch in the top of 
each mold and the stem and Iran- 
som, to receive flush a Va by 
backbone down the center of the 
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hull. fSee Fig. 10.) Figs. 8 
and 9 show how the rudder 
is pivoted to the skeg, 
while Fig. 11 gives the 
shape of the two pieces on 
squares for enlarging full size. Drill an 
undersize hole through the bottom of the 
hull at the centerline, groove the edge of 
the skeg to fit the tube and then glue and 
screw the latter to the hull Next, split ihe 
tube for a distance equal, to the aft edge of 
the skeg B drill for small screws and fasten 
it in place in white lead. White lead is also 
applied under the plate which is soldered 
to the post on the inside of the hull. (See 



SCBEw 



Fig. 9.) The rudder is fitted lo its post with 
two screws, the heads being countersunk, 
soldered and filed flush with the outside. 

To lay the one-piece deck, drill your 
Vs -in- wood to fit over the projecting rud- 
der tube and fasten it temporarily for 
marking. Cut the piece Vk in. oversize so 
that you can later trim it flush with the 
sides. Prior to laying the deck in white 
lead, the underside of it h as well as the 
inside of the hull, should be given three 
coats of paint or varnish. Also, don’t for- 
get to add the pieces to the gunwales be- 
tween molds 3 and 4, Set all screw heads 
just below the surface and fill with plastic 



wood. Figs- 14 and 15 detail the fittings 
and the deck plan shows you where they 
go. The mast step and chain plates are bent 
from thin sheet brass to stand about Vi in. 
high, and the tiller arm, Fig. 14, is pinned 
and soldered IV 2 in. from the forward end. 
The nut- faced spinners travel on a No. 
6-32 threaded rod. Use straight- grain pine 
or spruce for the mast, boom and jib club 
shown in Fig. 19. First out the pieces 
square, tapering the ends as indicated, and 
then form them round by planing off the 
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MATERIAL LIST 

3 p«. 3 -+ * 3 * 3fl-m. pin*, building b&Ord 
1 pc. ^ X 3 X 4&- in. walerpraqf plywood, molds 
1 pc. H * ? n 4-in, pin#, item 
1 pc. -!i a. 2!i x JVi-in. pin*, transom 
y pet. Vl K Va X 4- in. pne, cleats tor mold* 

1 pc. ’ « JC X 38-in. pine, keaJ 

2 pci. '.i X 5/ 1^ * 30-in. pine, chines 

2 pci. % x 3/16 * 38-in, pi*#* gunwales 
2 pcs. x ^ x 4-in. pine, floor limbers 
12 pcs , H x *£ x 3B-in. pine, battorn plan k im-g 

2 pCi. V* X 3 x 30 In pine, lid 1 # pi cm km g 

1 p(,‘ l axBft> 36. in. pin#, deck plonking 

3 pcs . P/16 X 6 X 1 6-in. pine r lend mold 
I pc. ff/li x 9/16 x 5d-5n. pine, matt 

1 pc. 7/16 a 7/16 x 20-in, pine, boom 
3 pc h x x 13. in. pine, jib club 
3 pc. 2 x 3 X 1-5-Jn. pine or spruc* r itond 
1 pc. V* Q. D. X 5-iri, brotS, redder fub* 

3 pc. 3/16 0. &. x 5^in, bross. rodder posl 

3 pc. l 4 * * \z X 3-in. pine, rudder blod# 

1 p£. 3/1 fi i 10'^- in. brdia red, keel bolts, 

4 No, 10-24 brass nytt -for keel bafts 

2 bran waiFieri for lew I bpfts 

6 lbs. t#od feff Iwo-porP keel 

3 gross H-in. brass fl-sc^iteheon noiJj 
I lb. wgler proof resin glue 

32 brass kt*w eyes 

7 fr. 1/32. in. brass wit* for ibroucTi 

1 pc. Me. 28-go. rh 0-in. sheer brass 
for mosl step, jib roclc and chain plflles 
1 pC. No. 22»ga. x 12-in-, brass wir# f#r honokl 
1 pc. 1 / 1 6 X 3/ 1 6 X 6-in, broti for rilfe* 

1 N#, 6-32 x 214-ifi. brass baft, 2 m4c, 2 washers 
V pc. 1/1 6 x x 5-in. sheer brass for traveler 
angles and 1 spinners 

1 pCr 7/16 0. D. x Vg-in, bra« tvbe, mast ferrule 
23 ft. light fish Eifte ! hr onded pt eierradj 
10 No. 2 x ft-in. brass screws 1* Fasten chines 
idft, U -Mir linen lope 
1 16 yds. ai led ulk fer lai I 



tvE,R* 3 m I 



Sanding 

slock - 



HQW EMjW&tn 

15 THWE4J&E.D 



SEiVA^E EDGE 
ROACH 



£ CEJ-1WLQI& * 
OH MtT^S. ' 
EOWSEft / 



■SRonnE? * 



Ho Ok - 
iloNC 



Cut on OOTTtti LINE 
AFTER TAPE §EWLft 



CLEW 



126 



POPULAR MECHANICS 







RUBBER 






r tKJWBUL 
'ThU-CKS-E.&E. 
&L^Et> AT - 
CORNLk 



SROMHET 



7*&L 



BOOM 



corners and finishing with 
sandpaper. 

About l l 2 yds. of cam- 
bric or oiled silk are 
needed for the sails. 

Spread the material out- 
flat and mark it as shown 
in Fig, !S, Keep the main- 
sail leach A-C, about 2 in. 
in from the selvage edge. At B-C allow 
% in. for attaching the headboard. Draw 
a straight line from A-C and measure 
out 1 J 2 in. for the curved edge. Do the 
same at Ihe foot. Along the luff B-D. 
make marks 16 and 32 in. from. D. At the 
1G -in. mark, you measure oul Ms in., 
while at the 32- in. point, you measure in 
14 in. Through those points a reversed 
curve is drawn to give the right set to 
the sail. A a 4-in. margin is allowed along 
li-D for hemming, while : ?h in. is .sufficient 
along A-C and A-D. The jib sail is laid 
out similarly. The luff is curved through 
a point marked :L in in. in, 12 in. from G. 
while on the leach the curve is brought 
out !i in, T 14 in. from the same point. Be- 
fore cut Ling the .sails on the margin lines, 
sew }4-in a tape inside lines B-D and £-G 
and straight across from A-D and E-F to 
keep the* hi as edge from stretching. Fold 
and sew a wide hem over the tape on the 

luff of each sail and a narrow one on the 
leach and foot. Along the luff of the main- 
sail shoe eyelets, or grommets, are spaced 
3 in. apart through which a light cord is 
threaded and wound spirally around the 
mast us in Fig. 16. The clew and tack of 
the jib are tied Loosely to the club in a 
manner similar to the mainsail Fig, 22, 
while the cord in the luff. Fig, 17, runs to 
a hook in the deck jib rack. Figs. 20 and 
21 show clearly how the main and jib 
sheets are rigged. The two wire shrouds 



which hook to the chain plates are looped 
around the mast at the top of the jib screw 
eye jjuid adjusted Lu give the m-uesi a l^i-in. 
rake aft. 

The hull keel, rudder and deck border 
of "Starlet" were enameled green„ while 
the deck, mast! boom and club were fin- 
ished natural with white shellac. Before 
applying the first coat which should be 
thinned slightly with turpentine, give the 
wood a thorough sanding with Nos. 0 and 
00 sandpaper. Between each coal rub down, 
the enamel with No. 6-0 sandpaper or fine 
steel wool. The third and final coats may 
be left glossy, or rubbed down and waxed. 
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Tool Rack on Top of Scepladdet 
Saves Many Steps 




Much of the time consumed in getting 
off a stop ladder after took can be saved if 
you convert the top of the ladder into a 
tool rack. Holes can be drilled near the 
rear side to receive tools such as chisels, 
screwdrivers, etc,, while the ends can be 
notched for saws, hammers, wrenches, etc. 
Strips of hardwood or flat iron are screwed 
over the open ends of the notches. 



Seamed Tubing 1 $ Spread Evenly 
With Wooden “Egg” 

If you have to 
spread a piece of 
seamed tubing, 
you can do the 
work uniformly 
by using a piece 
of hardwood 
turned to the 
shape of an egg, 
making a flat sur- 
face on one end 
for driving. The 
diameter of the 
egg will depend on the work at hand. After 
the egg has been driven in flush with the 



end of the tube, a wood rod slightly smaller 
than the inside diameter of tube is used 
to drive it the rest of the way. 



Light Shop Machinery Leveled 
With Aid of Bent Washer 

Having a number of small woodworking 
machines to set on an uneven floor* one 
mechanic solved 
the problem of 
leveling them by 
using bent wash- 
ers under the feet 
of each machine. 

Tightening 0 f 

lag screws that 
anchored the ma- 
chines caused the 
washers to spread 
and reduce the 
space between the feet and the floor the 
required amount. The weight of the ma- 
chines was not sufficient to spread the 
washers once the machines were leveled. 



Tags on Phonograph-Record Rack 
Show Position of Records 

Here’s a simple way to identify your rec- 
ords so they can be selected quickly from 
a phonograph-rceord holder of the type 
shown. Make a tag for each slot from a 
strip of cardboard and attach an ordinary 
dress hook to each one \vith. a paper staple. 
The names of the records are next printed 
on the tags, which are then hooked In their 
respective slots. 
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Adjustable Music Stand Is Inexpensive to Make 





Fgr use in schools or at home 
where stability and rigidity arc 
more important than portability* 
this music stand is highly satis- 
factory; It can be made of any 
wood at hand. Begin with the 
base, which is triangular in shape, 
and has three feet screwed to it. 

Each foot consists of three pieces 
assembled with glue as shown in 
the lower left-hand detail. The 
base is mortised for the standard, 
which is in two parts, the upper 
part being made of two strips with 
spacer blocks at each end. This 
construction provides a long slot 
for adjustment by means of two 
bolts and wing nuts located in the 
lower part of the standard, which 
is a length of solid stock. The up- 
per part of the standard is pivoted 
to the music rack with a long bolt, 
which passes through a block 
screwed to the rack as indicated 
jn the circular detail. Five V4 by 
%-iru horizontal strips and four 
% fey a 4 -in, and one % by 1 -in, 
vertical strips make up the rack. 

These are half-lapped at the 
joints, which are glued and screwed. 
The heavier vertical strip is used in the 
center where the standard is pivoted. 
Two blocks* one on each side of this 
strip at the lower side* reinforce the 
rack at this point and tend to stiffen it, 
A strip across the bottom of the rack 
provides a ledge on which to rest the 
music. Planing the lower edge of the rack 
to give the ledge piece a slight downward 
tilt of about 2 degrees provides clearance 
for the pages of music so that they can 
be turned easily without binding. 
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Funnel Dasher Mixes Solution 
Used to Spray Trees 



To speed up the dissolving and mixing of 
chemicals for his orchard spraying ma- 
chine, one farmer wired o large funnel to 
the stirring stick. By churning this up and 
down in the mixing barrel* the liquid w r as 
agitated violently, and the solids were car- 
ried up through the spout instead of merely 
iota ting around the bottom of the contain- 
er, and were dissolved quickly. 



Rubber -Hose Wedge Holds Saw 
While Filing It on Mandrel 

Hie next time you want to touch up the 
teeth of your circular saw with a file* just 
wedge a piece of rubber hose between the 
saw and the ripping fence. This will pre- 




vent the saw from turning, and will also 
silence any tendency to screech caused by 
drawing the file across the teeth. 



Crutch Tips From Truck Tire 

I make long- 
wearing crutch 
tips from the thick, 
tough rubber of 
old truck tires. 

The tips are cut to 
shape and then 
forced into pipe 
couplings screwed 
onto the ends of 
the crutches. For use on .sidewalks and 
hard ground* tips shaped like the one 
shown are idea L If you do much walking 
on soft ground where the tips are likely 
to sink into it, the tips can be made larger 
to prevent this, 

— ~V. A. Doty, Attleboro, Mass. 
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Wood Sliver Vents Glued Dowel 
For Easy Driving 





When a dp wo! 
isn't grooved to 
vent it while driv- 
ing, you can ac- 
complish the same 
thing by using a 
thin sliver of 
wood. Just insert 
the sliver at the 
edge of the hole as 
shown* and drive 
in the dowel. Aft- 
er this has been done, the sliver can be cut 
off flush with the surface after the joint 
has been completed. 



Finger Ring Keeps Twine Handy 
When Wrapping Packages 



Slip the twine 
through your fin- 
ger ring as indi- 
cated the next 
time you have a 
number of pack- 
ages to wrap. In 
this position, the 
end will always be 
at hand when a 
package is ready. 
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PROCESSING EQUIPMENT 




A dip lit i? the one above if uiid an each 
end of the film Ib hold rl -on. I he nol. Each 
dip consists of two piuei of brass joined 
logelher by a strong rubber strip 



Film 



■tot J4ome Aioiie 



By J. R. Bailey 






A MATETJH. movie-makers can save from one-third 
to one-half on the cost of film if they buy it in 
bulk and do their own processing. In using the outfit 
described here* the exposed film is wound on a reel 
mounted in a hinged frame above a round-bottom 
sheet-metal tank* The reel can be raised while pour- 
ing the solutions into the tank, after which it is low- 
ered and revolved to bring all the film in contact with 
the solutions. Water for washing the 
film between and after the baths in the 
solutions* comes from two copper 
tubes, one at each side of the tank. 

Holes are drilled along their length. 

The entire processing outfit takes 
little floor space. The table has a 34 by 
36- in, top, which Is cut out to take the 
tank. A convenient height for the table 
is 36 in. t but this can be altered to suit 
the individual. The tank. Fig, 2, is 
made of three pieces of galvanized 
sheet metal, soldered together. The 
drain is fitted with a valve and can be 
swung around over a wide -mouth 
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The film guide 
pegs are ^-in. 
dowel pins spaced 
to accommodate 
16 -mm. Film- The 
pegs are mounted 
only in the seven 
stationary dowels 
and as the film is 
wound in a spiral, 
it is necessary to 
make allowance 
for this in the lo- 
cation of the pins 
on each dowel The clip by which each 
end of the film is fastened to the reel is 
detailed in Fig, i The frame holding the 
reel is wood and is hinged to the 

table, A drawer pull on the front is con- 
venient for moving it up and down. 



$ieps in pihxessing 

1 . W ip 5 hi Pig and 

slrclthing . ir - 5 min. 

2 ^ Developing - - ■■ 4 jni r>. 

hardening - - - ■ 3 min. 
4. Washing 3 min. 

5- BtMcKing ------ - 

u-niil Hl-v«r Si mnetfpd 

A. Waiting 3 Fmn- 

7, Ctflflriivg ■ - - - - 4 min. 
0. Waihin-g ■•■---■ 3 min. 

tx posing ' + - « ■ 2 min. 
Id- ftodfryelaping * * 4 min. 
11, Washing - - + * - 5 rfliH- 
52. Drying 



bottle to recover solutions that may be 
used again. 

The reel, Fig. 1, is made by mounting two 
16 -in. wood disks on an iron- rod axle. 
Fourteen Vi -in, dowels, spaced etpiidis- 
tantJy* arc mounted between the disks 
about Vi in. from their edges, but only sev- 
en of the dowels are mounted solidly. The 
other seven are set in slots and the ends 
arc forced toward the outer extremities of 



The twelve steps of processing and for- 
mulas for the solutions arc shown in the 
boxes on this page. The film may stretch 
slightly after the first wetting and have to 
be Lightened. As the tank is semicircular, 
very little solution is needed to contact the 
film as the reel is revolved. After step 2, 
the developer is recovered and may be 
used for redeveloping, step 10, by adding 
% dram of 26-deg. ammonia water to each 
16 oz. of developer. Where washing is in- 
dicated, the drain is set over the waste 
funnel, the water turned on and the reel 
revolved in the spray. The final washing 
should be especially thorough. 



FORMULAS 




[Irf^apiiif mint |nn 

W-RCipr 


1 cal 


EILoil . . 

Bi'dragy.! niTi]'.’ . . . . . „ . 

Sod . suljtfjJ te 

Pot. Tfifomfcdp _ . . 


L B 0 sraLns 

. be. 


C^iiul HIlLL iLLlI ■ ■ 1 oLuHtm UEL-i£ KUlCT. FOJ Tt~ 

drvuLjrjIiifc; iLtdd 1 _■ drum USdc-tf. aiOmuniiUi \rur-et pkV i 

53 a;', qf diluErd deVr-loiM—, 


Hirdrarr 

Pot. cfajacoB a5uin 


V* (Pk 


wmtr , , 


a 


tSIrarhllil 30 IU El-ait 

Watpr - , . , . . r , r , r , r . r , . 

Pat , bjeh rgmn' r , 

Sulphuric ntkt. 

Um* L I? art solution to 15 aari* srwf. 


3ft dnL 

6ft QB, 


C li'.k r i n p ’.nlutliijs 

Water - 

SpC. sulpMlo . ■ 

Add water Co niflfce . . 

Ui-e 1 part aoLuHon io 61* piwts '■Jitfr. 


12 oi. 

®fl ojL 



the slots by heavy rubber bands. By tying 
down the ends of the movable dowels be- 
fore winding the film on the reel and cut- 
ting the strings after it is in place, the film 
will be kept taut while it is being processed. 



11 If a wire is run from the metal part of 
your photo enlarger to a good ground, such 
as a cold-water pipe, static electricity will 
be eliminated and dust Call be brushed 
from the enlarger easily. 
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Bank of Photo Lights Housed in a Vanity Case 
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% PLYWOOD 



' KA£.:N& 
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(MrNGE 

DETAIL 



COVER 



Ideal for both movie and still photogra- 
phy, this bank of eight photo lights can be 
taken apart and set up as separate 4-Jight 
units on any flat surface or camera tripod. 
Tiie lights are mounted in a cheap vanity 
case which has an extension bulk onto the 
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lid so that both parts are of equal depth. 
Hinges may be made from a large butt 
hinge by sawing it through the center and 
soldering a pin in two of the pieces so that 
the units may be separated easily, A shelf 
nailed in each half of the case provides a 



base to which the electrical sockets are 
screwed. Reflectors are held in shape by 
curved end pieces, while strips of tracing 
cloth on window-shade rollers are used for 
diffusing the light. If desired, a dimmer 
switch may be installed as indicated. 





Colored Tape on Holders Identifies the Film They Contain 



Film holders containing several different 
kinds of film will be easy to recognize when 
they become mixed in your camera case 
if you mark each holder with a small strip 
of colored cellulose tape. You can use 
green tape to indicate “pan Ss film and red 
for ^ortho,” using strips of various lengths 
to mark different kinds of each type. 

— William Swallow, Brooklyn* N. Y. 



din compounding formulas always mix 
chemicals in the order given in the instruc- 
tions and be sure that each chemical is dis- 
solved before the next one is added. 



MARCH, 1942 



133 




Plastic Cup Has Notch in Rim 
To Pour a Fine Stream 




Accuracy in weighing small quantities of 
chemicals in the photographic darkroom 
can ho increased by using a small plastic 
measuring cup with a notch hied in the 
rim. Dry chemicals can be poured through 



the notch in a fine stream and exact bal- 
ance is obtained quickly. 

— Kenneth Murray* Colon, Mich, 



Smoke locates Holes in Bellows 



Minute holes in 
camera bellows 
can be located as 
follows: With the 
bellows extended, 
remove the lens 
from the camera 
and blow some 
smoke in the hole 
from which it was 
removed. Place 

your thumb over the lens opening and push 
the bellows together slowly. If there are 
any pinholes, a fine stream of smoke will 
emerge from each one. 




WHAT KIND OF BOAT DO YOU WANT? 

Whether if* a limp In rdwheot, nn oa+bb-nrd runabout Ci r a family cruiser, yeti'll find Unit- 
thing y*y want nmong Quf plani. Build yUo r bpal n*w faf the terming; iefliOri 




"Bunt*." 13-Ft. HurtabDijt— MIW-JML 



FP Banlg r <J T2-Ft. Plywood Runabaul-1080 and 1011: 
Simplified construdion makes this plywood run- 
aboul easy la build. Here's the boat la lake along 
on that weekend If ip. 2 prints 50c . 
"F!ilsfln' r -l^M079 In-chi Trim, sturdy IB-fl. In- 
board runabout or cabin cruiser. 66 in. beam, 42 
in. total deplhj 7 or 3 passengers. Makes a speed 
of about 17 m.p.h. with a 20 h.p. motor. 10 prints, 
rnalurial list Ond procedure £2.50. 

CATALOGUE OF PLANS 

If you hav® a home workshop and want soma new 
ideas on things to build, just send your name and 
□dd rets with a 3c stamp for our new 32-pp. illustrat- 
ed plan catalogue. Lists plans on iyprbebepetie4 r mo- 
tor-driven maehinei, garden furnilura, models, of all 
lfindi r boots, radio equipment, juvenile Qrlidm, etc. 



'"Arrowhead" Sloop-944 lo 951; 21 -Ft. lalh 
boat thol can be built by average cref li- 
man. Accommodates up to IQ passenger*. 
Set of B prmls $3,00, 

rr Hi-Ho r " 14-Ft. Family Runabout— 840 to B45: 
Powered by 1 1 to 22 bp. outboard *r lighl 
inboard motor* Beam 5S in. Set ol il* 
prints $1. SO. 

"Roamtf"— 765 to 77D: Oulhpprd cobin crull- 
er. 16 ft. long, 66 In. beam. Require* out- 
board motor of 20 to 36 bp- Sot o-f sik 
print* $3.50, 

"Skipper"— TO IB to 1G23: Low -rent, ou I beard 
runabout. Can be bui-lt far $30 to S40. 14 
ft. long,. 54 in. beam, weighs a haul 275 Ibt. 
Set of si* prints $1.50- 

12-Fl. Rowboat— 707:: Flat bottom. Can be 

utpd wilh small outboard molar. 25-c. 

"Sea $Dtiur JJ -S93: Lightweight sailboat. 

Length 9!^ ft. Plan Led with 3/ 16- in. ply- 
wood. 25c. 

1 u-rt h Canoe — Bit and 812: Cedar plonking 

P0V*red wplti canvat. Two print* 50c. 

Canvas- Covered Kayak—' 720 and 929: Lighl 
from d work covered with Canvas, 17 ft. in 
length and accommodate! single passenger. 
Two prints 50c. 

7M*-Ft, Plywood Rowboat^ 106R: Made from 
waterproof plywood this boat is easily 
transported an top of car. Complete in- 
structioni and material list Included. 25c. 



Address — -Plan Service, Popular Mechanics Magazine , 2110 E. Ontario St., Chicago 
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Shop Notes 




r, notch m spinoll 

> -FOR Pifc 



LATHE 

DIAL 

MtOtYb- CltUit 



By F. N, Schwend 

OBTAIN the maximum efficiency of 
A a lathe, the work should bo rotated at 
a speed commensurate with the type of 
metal being turned, the kind of cut, wheth- 
er lubricant is used T etc. Too high a speed 
will cause the cutting tool to burn, and 
will tend to produce chattering and over- 
heating, while too slow a speed not only 
wastes time, but may result in a rough cut. 
However, these points are often ignored, 
principally because of the inconveniences 
in calculating the speed, which varies with 
the diameter of the work as well as the 
r.p.m. of the lathe spindle. 

However, it is an easy matter to deter- 
mine lathe cutting speeds on an indicator, 
which can be made from an automobile 
speedometer as shown in Figs, 2, 3 and 5. 
The speedometer is taken apart, the square 
shank of the rotor shaft is cut off and the 
threaded portion of the die-cast base is cut 
back to allow one of a pair of bevel gears 
to be pinned to the round part of the shaft. 
A bracket of heavy flat iron supports the 
indicator on the end cover of the lathe, the 
£120 and shape of the bracket depending 
on the construction of the lathe. A hearing 
is put in one leg of the bracket, and a drive 
shaft carrying the second bevel gear, is 
fitted into the bearing. A flanged sleeve is 
formed to be fitted to the other end of the 
drive shaft and a pin is driven into a hole 
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C^rrf Cutting 5p*tds 



Aluminum - 
Bran .... 

Branin ■ - ■ - 

Ceil ir»n ■ * • 
5+wl. mwchin* 
An.naaldd !□□! siad 



Hwv?^ 
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Finish 
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Threads 
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m irt. X 3.1416 X. R- P. M, . 

— - = FT. ftrmin, 



in the flange so 
that it extends 
outwardly to en- 
gage a notch filed 
in the end of the 
lathe spindle. 

This arrange- 
ment permits the indicator to 
be swung out of the way when 
a collet chuck is used or when 
the work is to extend through 
the lathe spindle. Closing the 
end cover and rotating the 
spindle to align the pin with 
the notch couples the indicator. 

The latios of the bevel gears 
may vary from 1 to 1 to 2 to 1 ? 
the latter giving a full scale deflection of 
the needle at approximately 1,250 r.p.m. 
on most speedometers. The range may be 
varied considerably though, by adjusting 
the hair spring, while with a X to 1 ratio 
considerably higher speeds may be indi- 
cated, The r.p.m. of the lathe at each of its 
different speeds is determined either by 
calculating the different pulley diameters 
and motor speed T or by using a revolution 
counter. The needle positions at the dffler- 
ent lathe speeds are marked on the regular 
dial. These marks are then transferred to 
a new dial of heavy white paper which is 
later secured to the face of the old dial. 



Fig. 1. A series of concentric circles 
are drawn on the dial, one for each of 
a series of diameters, which are 
marked between the circles. For ex- 
ample, the diameters may be set off to 
range from % to 4 in. although this 
may be determined by the size of the 
lathe, etc. The r.p,m. at -each speed are 
marked in the outside circle in line 
with the correspond- 
ing needle positions. 
The cutting speeds in 
ft, per min. are then 
calculated for each 
combination of lathe 
speed in r.p.m, and 
diameter. 

When it is desired 
to check the cutting 
speed of a piece of 
work, follow the cir- 
cle indicative of the 
nearest diameter, around to the number 
under the needle position, which number 
will indicate the actual cutting speed. 

The correct cutting speeds may be found 
In a number of published tables. The gen- 
eral speeds in Fig. 4 may be used If such 
tables are not available. Also, the indi- 
cator may be used for selecting the correct 
speed of the lathe for a given diameter of 
the work and cutting speed in ft per min. 
by following the corresponding diameter 
circle around until the nearest cutting 
speed value is found. The aligned r.p.m. 
value in the outside circle will then indi- 
cate the correct spindle speed. 



Oil Trap Helps Locate Slight Leaks in Gas-Line Valves 



To locate a slow, imperceptible leak in a safety or stop valve of 
gas or air lines, one engineer uses a U-shaped pipe assembly 
attached to the valve as indicated. Oil in the U-pipe traps es- 
caped gas, which then builds up a slight pressure. Opening a pet 
cock on the pressure side of the U-pipe after a while, enables 
him to detect the presence of escaped gas either by odor or sound. 
An oil that will not absorb the particular gas, or be absorbed 
by it, must be used. 
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These Two Clamps Handle Wide Variety of Work 




Shop men and. others whose 
work demands the use of clamps 
will find these two unusually 
handy. The one in the circular 
detail is especially suited to bench work. 
As Lhe standard passes right til rough 
the bench top. it can be adjusted in 
height or swung around by loosening 
the wing nut on the clamping wedge at 
the base. The wide upper jaw gives uni- 
form pressure over a largo area, and the 
slut in the jaw permits moving it back 
and forth. In cases where a heavy -duly 
clamp of the bar type is needed, the one 
in the lower detail is just the thing. 



CLEARANCE, WOLE FOE GUIDE BAR 



Small Coal Bins at Scales Help Get Exact Load Weights 




Built close to his scales., small bins make 
it convenient for a coal dealer to bring a 
load of coal to tho desired weight. If a load 
is slightly heavy T a little coal is shoveled 
into one of the bins, there being a bin for 
each kind of ccaL When a load is light, the 
amount needed can be taken from one nf 
the bins. Also, they serve as a display for 
customers who wish to see the coal before 
buying. 

dll your electric- light pull chains are bro- 
ken by being jerked too hard p put a small 
coil spring about the size of a light screen 
door spring in each chain. 



MARCH, 1942 



137 











Pipe Stakes Pulled From Ground 
By Hand With a Pick 



is soaked thoroughly in the solution, then 
squeezed and allowed to dry. This method 
was helpful on canvas used to connect 
heating ducts. 



Tape Holds Type Form Together 

Before locking 

TYPC 

i 



up a type form on 
a printing press, 
put a piece of cel- 
lulose tape around 
all four sides u£ 
the form. Then 
the type cun be 
stored after the 
printing has been 
done without dis- 
turbing or piing 
the type which 
sometimes hap- 
pens when string is used. The tape can be 
left in place when locking up the form. 



CEUJJUDSE 

TAPE 



Easy Way to Stipple Show Cards 

Show-card 
writers who do not 
havo an air brush 
can tint or stipple 
card stock quick- 
ly with a rubber 
sponge inked on a 
rubber - stamp 
pa d + With the 
coarse or finc- 
gra i n rubbe r 
sponges availably and ink pads of differ- 
ent colors, almost any desired stipple effect 
may be obtained. 



You can get good leverage for pulling 
pipe stakes used to anchor various farm 
machines solidly to the ground if a pick is 
used as shown. Three or four holes drilled 
in each slake to take the pointed end of the 
pick will enable you to progress from one 
hole to the other as the stake is raised. 



Small Blocks Held on Faceplate 
With Center Screw and Tape 

Instead of glu- 
hug a small block 
of wood to waste 
stock for attach- 
ing it to the lathe 
faceplate, use 
double strips o£ 
friction tape and 
place therm adhe- 
sive side out, un- 
der the block be- 
fore tightening 
the center attach- 
ing screw. The tape provides just enough 
friction to hold small blocks while turning. 



Flameproofing Cotton Fabric 

An inexpensive method of fireproofing 
cotton fabric such as.canvas T is to use a 
solution consisting of ammonium chloride, 
% lb., dissolved in water, 1 qt. The cloth 



Jewelers 1 Dustproof Parts Trays 
From Hollow Rubber Balls 



Handy dusU 
proof trays for 
watch parts and 
other smalt pieces 
of jewelry can be 
made in a few 
minutes from hol- 
low rubber balls. 
The balls are cut 
almost in half and 
fastened to the 
bench top or a block of wood with thumb- 
tacksj as indicated in the drawing. 
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Removable Speed-Reducing Unit for Drill Press 




c e>HA pullcv 



COLLAR 



WASHERS 



SLOTTEP FQR BELT TE.NSIOiH 



^HDLE SAME™ 
SIZLAi DHELL- 
PBE5S COiUMH 



A detachable jack shaft for adapting the speed 
of a drill press to such work as Upping, or boring 
with wood auger bits* can be made at small cast. 
It consists of two cone pulleys on short vertical 
shafts, which arc mounted on a hardwood bracket 
that slips over the column of the drill-press 
standard. Three short V-belts, replacing the single 
long bell, transmit the power of the motor to the 
drill spindle. Collars with setscrews may he used 
above and below the hardwood bracket, or the 
shafts may be threaded and held in place with nuts 
and washers on each side of the bracket. A special 
chuck to fU Lhe tapered .square- shank auger bits 
was obtained by dismantling an old auger brace. 

-N, W« Hopkins, Detroit,, Mich. 



Bench Lamp on Improvised 




Wire Bracket Is Adjustable 

If you want an adjustable bench lamp 
without the trouble of making a strong 
permanent one, this simple lamp will be 
suitable. It can be made quickly as it con- 
sists merely of a length of heavy wire or 
small iron rod bent as shown, and mounted 
on a wall above the bench with staples or 
screw eyes. The lower end of the wire is 
pointed and bent over to stick into the top 
of the bench. A loop at the upper end is 
bent against the lamp cord to hold it. 

CBefore planting strawberry plants prune 
the roots so they are about 4 in. long, and 
remove most of the leaves. 
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Gear Wheel Under Heavy Gate 
Prevents Sagging at End 




Sagging of a heavy lot or field Rate car? 
be avoided easily by ha If- burying a dis- 
carded gear wheel from an old binder 
under the latch end as shown. One cog is 
broken out of the wheel to provide a solid 
resting place for the gate. 



Bottle Is Emergency Insulator 
For Electric Fence 

If an insulator 
of an electric fence 
is broken and one 
to replace it is not 
available, just slip 
an empty bottle 
over the stake top 
and attach the 
wire to this as in- 
dicated. Extra 
lengths of fence 
may be added by using such insulators 
when regular equipment is not available. 




Cork Insulation Cut Easily 

The general difficulty which mechanics 
have had in cutting cork insulation is in 
the use of the common crosscut saw. A 



better way Ls to use a crosscut saw with 
extra large teeth. With it cork can be cut 
accurately and smoothly* 



Handle and Hooks on Stencil 
To Letter Grain Sacks 

In order to hold 
a stencil firmly 
against a filled 
grain sack with 
one hand, the op- 
erator of a grain 
and feed store sol- 
dered a couple of 
hooks at the cor- 
ners of one end 
and a stiff, wire 
handle at the oth- 
er. In use, the hooks penetrate the sack 
doth, holding the end firmly in place, while 
the other end is kept snugly against the 
sack by means of the handle. 




Rubber Finger Stalls Speed Work 
Of Candling Eggs 

To speed the 
work of candling 
eggs, and also to 
decrease the loss 
caused hy break- 
age, one produce 
merchant pro- 
vides rubber fin- 
ger stalls for his 
workmen . These 
allow the eggs to 
be lifted from the cases with little fumbling, 
automatically speeding up the output. 




Loss of Small Parts Avoided 
By Tacky Surface on Board 

In a shop where 
small motors* light 
fixtures, etc, F were 
taken apart for 
repairing, loss of 
screws and other 
small parts was 
prevented by 
placing them on a 
board coated with 
belt dressing. The 
parts adhere to the tacky surface to pre- 
vent accidental displacement. 
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If tht omm^l er fTRvdl-B 
flkkefi. from charge to 
zero., trouble is brewing. 
Perhaps the commutator 
unlit bo furned down a-nd 
the insulation between 
(be bars must be undercut 



Servicing- Gab 

GENERATORS 



T T r S USUALLY some little thing that makes 
A a generator stop working. Failure gener- 
ally begins when the ammeter needle flickers 
to aero and back. 

First, you want to know whether the trou- 
ble is in the generator itself or in the regula- 
tor, which controls the output. 

Before attempting this check, 
it is necessary to know if the 
circuit between the generator 
and the battery is complete, 
which may be determined by 
closing the cut-out points and 
noting the ammeter reading. 

With the engine at rest, the dis- 
charge indication will be be- 
tween IS and 20 amperes. Two 
simple tests are made. With the 
motor running at an approxi- 
mate 20 m.p.h. road speed, and 
without having disconnected 
any wires, hold a screwdriver 
across the field terminal and 
the generator frame as in Fig. 1, 
being sure to make good elec- 
trical contact. This completes 
the field circuit in those gener- 
ators in which the field is con^ 
netted internally to a 4 %ot* 7 
brush and has but to be 
grounded to give maximum 
output. If the ammeter shows 
charge when this is done the 
trouble is outside of the gen- 
erator. If no charge is indicat- 
ed the generator may be at 
fault, which is further checked 
by a second test on generators 
having separate field and ar- 
mature terminals; these being 
connected together as in Fig. 2, 

Tills test completes the field 
circuit in generators that have 
a field grounded within the 



To check genera lo r, aFler 
making sure Thai cTrty El 

io battery [* corrtpteta, 
itarl Ibe motor. Then, 
wrlha-uf disconnecting 
any wires, fir, if ground 

fWlef f^rrtimal on 

generator Fig. 1; on 
others j hold screwdriver 
across terminals, fig. 2. 
If ammeter dgpt not 
show charge, generator 
is faulty 



By C. E. Packer 



generator but which must be 
connected to the main brush 
to receive current. Continued 



With o benl wire, you- can lift out the brushes to see if Ihey are 
4luck in the holders or whether they are worn down too for and 
should bo replaced with new ones 
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Sometimes damage to invulotiion 
on ormolu re colli where they 
canned lo ihis eammulQlor, coo 
be repaired *atit£atl0Fily by 
wrapping with cord as shown 
in fig. ft. Afler the wrapping is 
completed the Cord is given «a 
thorough loakimg with thalloc 
and allowed to dry 



When necessary lo romuYe 
the generator, the end cop 
to which the bruih holders 

n rr atlachnd is slipped bff 

and the imuloltan of the In- 
iulored brush holder is ex- 
amined as in Fig. 5 fe Afre 
if there is o short circuit. 
Slots bolweon commutator 
bars ore scraped and 1 
bruihed dean, Fig. 6, os car- 
bon dust may cause a short 
circuit acre i* them 



To wrap a wire hawing bro- 
ken,. double the cord r Toy the 
doubled portion ken^thwise 
on the wire, and while hold- 
ing the end of the Cord with 
one finger, slort wrapping 
from this end toward the 
Jaap. When you gel there, 
slip the Ipoto end through 
the loop ond pyll th^ other 
end lo the loop cfosoi And 
grip! the loo^o end lightly 



When new brushes ate Installed 

at Ihc lime □ generator i$ dii- 
monflBd, you Can mala the Con- 
tact surfaces of the brushes con- 
form to iho eyivaiure of the 
cpmmutnfcir by rubbing them on 
fine sandpaper wrapped around 
the commulotor and held with 
cord as in Fig, 9 



failure to charge indicates a defective gen- 
erator but if a charge is shown the trouble 
is elsewhere. 

When it is known that the generator is 
defective, stop the motor and examine the 
blushes. Lift them up as in Fig. 3, with a 
wire or buttonhook bent to an L-shape at 
one end. Perhaps the brushes are stuck in 
the holders. Then lift the retaining springs 
and remove the brushes as in Fig. 4 to see 
if they are worn down too far. Usually 
brushes should be replaced afler approxi- 
mately 15,000 miles of ear service. Should 
there still be no indication of charge after 
replacing the brushes, remove die genera- 
tor from the car. 

Now, with the brushes lifted from the 
commutator and held in place by side pres- 
sure of the brush springs, the wires to the 
brush holders are disconnected and the 
cap that carries the brush holders is re- 
moved from the generator. A frequent 
cause of failure is excessive oiling, which 



soaks insulation and retains carbon dust 
that comes from the brushes, causing a 
short circuit. Examine the insulation of 
the insula led brush holder as In Fig. 5, to 
see if it has been charred. If in doubt 
whether this insulation is defective, make 
a test with a light. Short circuits between 
the copper bars of the commutator are 
common. Here again, oil holding carbon is 
often the prime cause. It Is not enough to 
clean a commutator with a rag or fine 
sandpaper as this gives only temporary re- 
lief. You should scrape and brush all dirt 
out of the slits between the commutator 
bars as shown in Fig. 6, If the commutator 
is rough and looks as if it has been burned, 
and if the insulation between the bars 
comes flush with their surface or projects 
slightly, the commutator should be turned 
down In a lathe as lightly as possible, and 
the insulation between the bars should be 
undercut. 

Next to brush and commutator troubles, 
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the most common causes of failure are 
short circuits, open circuits and grounded 
circuits. Often the trouble is due to wires 
rubbing on the armature. Bared wires 
should be re-insulated by wrapping them 
with cord but Lhe wrapping should not be 
more than 2- in, long. Should more wrap- 
ping be necessary put it on in sections of 
Z in, or less. Fig, 7 shows a wire wrapped 
and the accompanying caption tells how 
this is done. Shellac on the wrapping will 
stiffen the wire so that it will not sag down 
against the armature. Tape should not be 
used inside a generator as it may loosen 
and cause serious trouble. If you notice 
that the armature coils are in any way 
damaged where they connect to the com- 
mutator bars, you can re -wrap the wire 
with cord as shown in Fig. 8* after which 
it is thoroughly shellacked. If new brushes 
are installed when the armature is re- 
moved from the generator housing, the 
brushes are sanded down to the proper cur- 
vature on fine sandpaper wrapped around 
the commutator as shown in Fig. 9. 



Tractor Carburetor Adjusted 
From Driver’s Seat 



With a ten-cent egg beater and a length 
of steel rod, engineers of the Iowa State 
Agricultural College rigged up this method 
of adjusting a tractor carburetor from the 
driver’s seat. They have been able to save 
4 to 5 gal. of fuel a day with the tractor on 
heavy terracing work merely by thinning 
the mixture whenever the tractor motor 
was idling or not pulling a load. When a 
richer mixture is needed to provide power 
for heavy pulling, a slight twist of the rod 
does the job.— S- H. Reck* Jr>, Ames* la, 



Armatures Held for Inspection 
In Holes in Bench Top 



By drilling holes at different angles 
through the top of his bench, one mechanic 
claims he can handle small arma lures for 
inspection and repair more easily than 
when a special cradle is used for the pur- 
pose. The armature shafts are inserted in 
the holes to hold the armatures at any de- 
sired angle. 

Scoop Shovel Aids Truck Driver 
When Changing Heavy Tire 

One truck driver Finds that heavy tires 
can be changed easily if a scoop shovel is 
employed as a lever and skid when the 
wheel is jacked up. One hand is used to 
hold lhe the erect while the other oper- 
ates the shovel. 



SCOOP .SHQV'tL 



MARCH, 1942 



143 









brushes. Use of the cobs enabled him to 
{dean the floors efficiently, and they could 
be discarded when worn oat. The cobs 
were sawed to fit in a mop handle. 



Wooden Hanger Makes a Handle 
To Carry Several Garments 



Carrying up to a dozen finished garments 
on hangers is a simple matter for one 
cleaning shop owner* who uses a wooden 
hanger for a handle. Six evenly spaced 
notches are cut along the top edge on each 
side to keep the hangers in place* 



Cobs Replace Expensive Brushes 
In Scouring Dairy Floor 

Finding that the concrete floors in his 
dairy buildings wore out expensive 
brushes rapidly, one dairyman saved mon- 
ey by substituting corn cobs for the 



Linotype Slugs Used as Weights 
In a Pressroom 



BtNT tlNOtvpE 
SLUG 



Needing a num- 
ber of small 
weights to keep 
stacks of paper 
stock from blow- 
ing around in the 
pressroom, one 
printer bent sev- 
eral linotype slugs 
as shown and used 
them for the purpose. Bending makes the 
slugs easy to pick up fl'om flat surfaces. 



Trick in Puttying Nail Holes 



Instead of forc- 
ing putty into nail 
holes with a 
downward pres- 
sure of the putty 
knife, which 
leaves a thin layer 
of putty over the 
area, simply use 
your thumb to ap- 
ply pressure on 
the putty and 
force it into nail 
holes or cracks. The knife is then slid un- 
der the putty* removing the surplus and 
leaving a clean surface. 



Rubber Protector Under Phone 
Avoids Scratches on Counter 



In one office 
where calls for va- 



rious persons 
came in over a sin- 
gle phone, this pad 
was provided to 
avoid scratching 
the surface of a 
counter on which 
the receiver was 
laid down. The 
pad is made from 
a sheet, of corru- 
gated rubber. 
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Causes of Smoking Boring Bits 

A smoking boring bit is evidence that it 
is not of suitable design for the particular 
job* b not properly ground at the cutting 
edge, or needs sharpening. After the prop- 
er bit has been selected, its rotation in the 
boring machine must be proportionate to 
the rate of feed, that is, the faster the rate 
of feed, the faster must be the rotations of 
the bit. If this proportion, is not correct* 
the bit will not remove the chips fast 
enough to clear itself and will heat and 
choke if forced to a faster rate of feed than 
its speed of rotation will allow. The travel 
of the bit must insure it from springing 
one way or another as it enters the wood. 
Poor grinding will cause the bit to lead 
one way or another as it enters the wood 
and cause heating. If the bit has not suf- 
ficient clearance at its ends* it will fit the 
hole too tight and heat. To remedy this 
condition, heat the end of bit and swage 
it enough to provide the necessary clear- 
ance. Following this operation, the bit 
should have its temper restored by proper 
heat treatment to make sure it will hold 
Its cutting edge. 

—Paul H, Graham* Plainfield, Conn. 



Holes in Grain Sacks Are Closed 
With Rubber Disks 




To close holes in full grain sacks, one 
seed- store owner forces rubber disks cut 
from an old inner tube through the open- 
ings* using the end of a broomstick. When 
inside the sack, the disks flatten out and 
are held over the openings by pressure 
from the grain. 



Scratch Awl Lifts Waste Pieces 
From Jigs awed Cutouts 

Removing waste pieces from jigsawed 
cutouts while on the saw table is a simple 
matter if you use a scratch awl for the 
purpose. This method is especially handy 
when several cutouts are made at one time 
as all you need to do is stick the awl into 
the pieces and lift them out. 

— Flo Fanieri, Roslyn, Wash. 




Handy Carrier for Welding Rods 
Made From Length of Rain Pipe 



Carrying a number of welding rods about 
on a job or from one job to another is a 
simple matter with this carrier. It is made 
by bending a length of rain pipe to the 
shape shown and welding or soldering a 
piece of wire to it by which it is carried. 

— John Krill* Youngstown, Ohio* 
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1JEFOHE machine work is done on metal 
* the stock must bo cut to rough size. 
While the hand hack saw is used in small 
shops on small work, in large shops the 
rough cutting is done with power hack 
saws, metal- cutting band saws, abrasive 
cut-off wheels and acetylene cutting 
torches. After rough cutting of stock, it 
goes through as many operations as neces- 
sary on other machines among which the 
drill press, lathe, shaper, milling machine 
and grinding machine are the most com- 
mon and basic. 

POWER HACK SAWS 

Power hack saws h one of which is shown 
in Fig. l r are used in thousands of machine 
shops for cutting off material up to 6 in. 
in thickness. These saws are cither of the 
draw-cut or push-cul type* When draw- 
cutting, the blade is inserted in the saw 
frame so that the teeth point toward the 
rear of the machine, away from the opera- 
tor. as in Fig. 3, With the push- cutting 
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speed steel throughout, still many users 
prefer a welded blade such as shown in 
Fig. 5. A recently introduced double- edge 
blade Is shown in Fig. 6. This one gives an 
extra cutting edge at 5Q percent added cosh 
Cutting edge E has a narrower set than 
edge A so that by using edge A first, the 
set on edge B will not interfere while saw- 
ing and is used after edge A is dulled h which 
then gives no interference in the cut. Se- 
lection of the right blade to suit the work 
is of utmost importance. General rules are 
as follows: (1) the thinner the stock the 
finer the teeth should be; (2) the harder 



Culling -aft places ef bar a-iacli, 
fodi. pipe, etc., if ifiG «?yol jab 
tor a power-driven hack Saw, 
which ii comparatively eciy to 
run. Right: Here if a produc- 
tion line of melfthe Lilting band 
■taws which arc new bc-ing 

used to ebmlrtaPe many older, 
lIomvoj and more complicated 
methods in machirib^hap work 

mechanism, the teeth point 
toward the front ns shown 
in Fig. 4. Operation of a 
power hack saw is compara- 
tively easy as you don’t have 
to worry about guiding the 
saw, guess at the pressure P 
or lift the blade on return 
strokes us the machine does 
this automatically. The saw 
frame is locked in the raised 
position while adjusting the 
stock for the cut. Then the 
frame is gently lowered to the work. On 
return strokes the saw is raised by cam 
action so that the teeth clear the work. 

Blades: Power hack-saw blades are 
much heavier than hand hack-saw blades, 
thickness of the former generally used be- 
ing ,1)49 and -065 in. Small and medium size 
machines take blades from 10 to 16 in, long, 
while blades up to 24 in. in length are used 
on extra heavy machines. Depending on 
length, the blades vary in width from 1 to 
I V& in. Teeth per inch on blades most com- 
monly used are 4, 6, 10, 14 and 13. There 
are blades made of molybdenum or high- 
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the stock* the finer the teeth; (3) no less 
than two or three teeth should contact the 
work when sawing thin stock; (4) as 
coarse a tooth ns possible is used when not 
limited by restrictions 1 and 2. Other sug- 
gestions on blade selection are given in 
Fig. 2, 

Feed pressure: Plain models of hack- 
saw machines have cutting speeds from 
100 to 125 strokes per minute. Desired 
feed pressure is had by adjusting □ weight 
back and forth on an arm positioned di- 
rectly over the saw frame as in Fig. 8. A 
40 -lb. weight set at the extreme lifting 
end is equivalent to 8ft lbs. of pressure on 
the saw. If the machine does not control 
pressure automatically, moderately heavy 
pressure is used generally. As a blade gets 
dull the pressure should be increased so 
that the teeth will not slip, It is customary 
to start with a pressure of fiO lbs, for hard 
materials and increase this to 80 lbs. max- 
imum, For soft materials, (he pressure 
may vary from 40 to 50 lbs. Too much 
pressure on sof( stock causes teeth to jam 
and break- If a blade breaks while cut- 
ting, the work is given a quarter turn 
before using a new blade to avoid damag- 
ing the set by having the blade jam in the 
cut. After a blade has been inserted in the 
frame It is drawn up tightly, and after 
making a few cuts it is again lightened 
because it stretches slightly when used. 
The work should bo set up so that the 
blade does not start cutting at too great 
an angle. All power hack-saw blades do 
not produce identical chips since the shape 
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of (he tooth gullet is a governing 
factor as shown in Fig, 7. With a 
togth shape of maximum gullet 
and angle as shown in the right 
detail, a saw having more teeth 
per inch (finer pitch) can be used,, 
especially if the material to be cut 
is hard. On the other hand, if a 
saw having teeth shaped as shown 
la the left detail is used t it is fre- 
quently necessary to resort to 
coarser tooth const ruction to avoid 
chips dogging in the gullets. 

Speed and cutting lubricant: 
Average speed for sawing with 
molybdenum or high-speed steel 
blades, using no cut ling lubricant, 
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varies from 75 strokes per min. for hard 
metals to 100 strokes for soft metals. For 
tungsten- alloy blades, decrease the above 
speed 35 to 40 percent. When using a cut- 
ting lubricant, dry -cutting speeds may be 
increased 25 percent, if advisable. Too fast 
a speed overheats blades and dulls teeth 
quickly. Generally the harder the stock, 
the slower the speed should be. Using a 
cutting lubricant not only permits in- 
creased speed but also aids in washing out 
chips. Use the lubricant whenever possi- 
ble on any metals except cast iron, copper, 
brass and aluminum, but avoid using an 
excessive amount because a warm (not 
hot) blade cuts better than one that is cold. 
Slight steaming of the lubricant does not 
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indicate too high a temperature. The use 
of kerosene for sawing medium and large 
size aluminum castings and bars will 
lengthen saw life substantially, 

METAL-CUTTING BAND SAWS 

Metal cutting on a band saw is now re- 
garded as a specialized form of machining 
and not only a cutting- ofF process. Sawing 
away material not needed does not involve 
waste in the form of chips as in turning, 
shaping and milling. 

What can be done: Vertical accuracy of 
Work cut on a band saw can be held to 
extreme limits. For instance, on the cam 
shown in Fig. 9, the height was 6 in., but 
the variation from top to bottom was only 
,002 in. Many other jobs arc possible, such 
as cutting out metal grills, patterns and 



gaskets. Another unusu- 
al accomplishment of the 
band saw is making dies 
and punches as in Fig, 10, 
which represents a con- 
siderable saving in time 
and labor, and also a sav- 
ing of stock, over the old 
method which involved 
the four steps shown in 
Fig. ll r Parts that are 
usually forged often can 
be produced on a band 
saw, as the locomotive 
poppet valve shown in Fig. 12. Another 
possibility is the making of certain tools* 
especially wrenches as shown in Fig, 14, 
By stacking sheet or flat metal and by ei^ 
(her soldering or bolting the pieces togeth- 
er, depending on the thickness of stock and 
the type of work, many identical 
parts can be sawed out in one cut- 
ting operation. See Figs. 15 and 16. 
This method eliminates stamping 
such parts with dies. 

Adapting wood-cutting hand saw: 
Cutting metals on a band saw is as 
easy as cutting wood or other non- 
metals. Chief requirements are 
good saws and suitable cutting 
speeds. You can experiment with 
metal cutting on a wood-cutting 
band saw. First thing to do is to 
arrange a countershaft to be able to 
got the^ lower speeds needed, and 
then get some metal- cutting blades, 
For a 12 -in. band saw, the arrange- 
ment shown in Fig. 19 will give suit- 
able speeds for metal cutting. In 
this case a 1,140 r,p.m. motor fitted with a 
lVs-in. V-pulley was used to drive a 7*4- 
in. V- pulley on the jackshaft. Two four- 
step cone pulleys fitted with a V-belt, cut 
down the speed still more. The jackshaft 
is mounted on a 2 by 6- in, base, which is 
hinged at the edge facing the band saw, 
and the motor is also hinged in a similar 
way with the result that both belts have 
an even, adequate and lasting tension. 
With this arrangement the average saw- 
blade speed for wood cutting of 2,200 feet 
per minute (f.p.m.),. can be cut down to 
about 285 f.p,m r Resulting speeds of the 
band-saw wheels (12-in. dia.) ate 91, 171, 
304 and 570 r.p.m., while the saw blade 
speeds are 2H5, 536, 054 and 1JS9 respec- 
tively. (The latter speed is not used for 
metal cutting.) For the apprentice, cutting 
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Multiple sowing is done by soldering 
stocked stoclf together at th* edges as m 
Fig. It. Fig. 15 ihows flip number of pafti 
cut in enn n|Terolion on iho bond sow, 
eliminating ihn ncu-d of punches cind dies 

should be limited to soft ferrous metals 
under 1 in. ill thickness and nonferrous 
metals not exceeding 2 in. in thickness- All 
work .should be restricted to external cuts, 
meaning operations that do not require 
culling the saw blade, insulting it through 
a hole and then welding the ends of the 
blade together again, as is done on internal 
cuts. 

Blades to use: Correct .speeds should co- 
ordinate with suitable blades for best re- 
sults, The apprentice will need three types 
of blades as follows: (1) 14 -in, blade with 
6 teeth per in., (2) %-im blade with 8 teeth 
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per in., and (3) 14 -in. blade with 12 teeth 
per in + After some practice, one may use 
a yiti-in. blade with 1.4 teeth per in. Fig. 17 
shows three types of set on band-saw 
blades, available under normal conditions. 
The raker type is most readily obtainable. 
There are also two thicknesses of set, and 
although blades are standardized at .025 in. 
thick, widths of set are ,032 and ,042 in. The 
widest should be used as it gives the back 
of the saw more freedom. Blade selection 
to suit the job is similar to that on hack 
saws, the softer the metal, the coarser the 
teeth; also fine teeth for thin sections. 
General recommendations on blades for 
various types of metals are given in the 
table, Fig, IS, 

Always use the widest blades for straight 
cutting* Where corners are involved, the 
Vi-in. blade is of general purpose as all 
coiners may be cleared by drilling Vi -in. 
holes at these points. Work is prepared for 
cutting by polishing the surface, coating it 
with layout fluid or prussian blue and then 
scribing the outline on the surface from a 
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pattern or template. In actual shop work, 
the outline represents finished dimensions 
and the operator must make allowance for 
filing down to size later. 

Blade adjustment: Adjustment of the 

blade is highly important make sure that 
the saw runs or tracks on both wheels 
properly. Then adjust the upper and lower 
guide pins or rollers against the side of the 
blade so that there is a slight clearance— 
.001 in, is sufficient Be sure that the blade 
is neither squeezed nor bent when making 
the adjustments. Check the alignment of 
the upper and lower guides frequently. 
Saw-blade tension should be adjusted at 
intervals and excessive tension, which 



causes blade breakage should be avoided. 
Tlir List wheels behind the blade must be 

adjusted to work freely yet give support 
against the back of the blade so that the 
cutting edge plus J /aa in. of the blade pro- 
jects beyond the guide blocks or rollers. 
Keep the rollers well oiled and when the 
machine is not in use release the tension 
on the blade, A suitable blade run at the 
proper speed produces chips as in Fig. 13. 
Do not apply too much pressure, especially 
when starting a new blade. Begin slowly 
until the blade conforms to the cut before 
increasing pressure. Too much pressure 
causes teeth to dull quickly, 

month: The Drillprati end Mow to Uft l! 



Grooves Around Sign Letters Keep Colors From Running 




When working on wood or cardboard 
with contrasting showcard colors, one sign 
painter prevents the colors from running 
by outlining the letters or designs with 
liny grooves by means of an ordinary ten- 
cent glass cutter. This compresses the sur- 
face fibers just enough to stop the colors, 
resulting in clean-cut edges. 



ft Very shallow scratches can be removed 
from mirrors by rubbing the surface of the 
glass with a piece of hard felt that has been 
moistened in water and dipped in either 
red or black rouge. 
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Attaching Tags to Cloth Bolts 

Attachment of 
sales or inventory 
tags to bolts of 
cloth may be done 
quickly with the 
aid of a small nee- 
dle threader. The 
fine wire loop of 
the threader is 
pushed through 
the cloth easily, 
after which the 
string of the tag 
may be inserted 
through the loop 
and pulled back through the doth for fas- 
tening in the usual way. 



Lumber Inventory Is Simplified 
By Marking Every Tenth Board 

Time required for taking inventory in a 
lumber yard is greatly reduced when one 
end of every tenth board is marked by 




painting it as shown. The painted ends 
clearly set off equal numbers of boards in 
a pile* making it an easy matter for the 
men taking inventory to estimate at a 
glance* the exact amount of stock on hand. 



([When painting windows be sure to leave 
both sashes opened an inch or so until the 
paint dries so that they will be easy to 
move later on in case the paint causes them 
to stick. 



Pencil Clip Soldered to Oilcan 
Slips Over Edge of Pocket 




To overcome the difficulty of carrying an 
oilcan and using other tools at the same 
time while working from a ladder, one 
mechanic soldered a pencil clip to the oil- 
can so it could be hung over the edge of 
his pocket. A heavy clip was used and the 
band flattened before soldering. 



Sales Banners on Coat Hangers 
Suspended From Store Ceiling 

The manager of 
a store sale in 
which much of the 
indoor advertising 
was to be done 
with paper ban- 
ners or pennants 
suspended from 
the ceiling, cut the 
banners to a width 
suitable for fold- 
ing over wire coat 
hangers with 
which the banners 
were suspended. The folded corners of the 
paper were crossed at the back and fas- 
tened with strips of gummed paper tape as 
indicated in the circular detail. 
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Old Tire Absorbs Tractor Shock 
When Stretching Wire Fences 




Tractors can be used to stretch woven- 
wire fences* without jerking - the wire which 
might pull the corner posts or attaching 



staples, if an old auto casing is used as a 
shock absorber. The casing is connected 
between the stretcher clamp and tractor 
draw bar. It provides just enough spring 
to exert an even pull on the wire. 

Self- Marking Try Square 

The difficulty 
Sometimes experi- 
enced in holding 
both the work and 
a try square to 
mark the work 
while standing on 
a ladder or scaf- 
fold, caused one 
carpenter to make 
the square self- 
marking. The in- 
side edge of the square was ground to a 
knife edge and then serrated with a file to 
form saw teeth. Held squar e on the work, 
the tool is then turned and the teelh forced 
into the wood to impress the cutting mark. 

Clf the threads of a saw arbor clog and 
bind s file a groove across them as deep as 
the threads themselves. 




564 Things You Can Make for Fun and Profit 

Third Big Book of Practical Ideas Added to What -to -Make Library 



544 THINGS TO BUltD 




You wilt never be at a lass far something Eo moke if you 
ha ve lilt die volumes. Thq range of suhjecls covered seems 
limifleis, Yau Wtlf find hundred a of ideai yap can use 
around you/ hoine- r and also things Ihnfc Cdn be inode in 
yaur spat re lim* for profit. 

MORE THAN 1,500 PICTURES 

You see exacts how everything is done become over half 
of each book ii mode up of pictures. Drawings and ilia si ra- 
tions show ever y step in con strut! ion and alia lha cample fed 
project. You do not have So be an -expert and yauir success 
will amaze your family an J friends. 

PARTIAL LIST OF CONTENTS 

Lawn cutoufi, basement play rooms, log cabins, ^tractive 
child r t foGiw furniture, gem cubing, miniature gar- 
dens, greenhouses, lawn furniture, sundials, pier and china 
cab inert, clack cases, book binding, wood sculpiuring, photo 
enlarger, projector,, built-in vanilios,, fire-p laoe*, glass deco- 
rolianS, lighting fixture*, m ■ caning qbpirs, bird and dog 
h qusb *, desks, fables, Irays, benches, book ends., foots laols* 
cabinet*, picture frames. 

All three volumes postpaid upon receipt of $1.47 pr 
50c each in U. S. A. Outside U. 5. A. add 15 percent 



POPULAR MECHANICS PRESS, 200 E. Ontario Street, D*pt. 344, Chicago, 1U. 
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More Radio Operators Trained for Uncle Sam 




re]atives n established a 
completely modern ama- 
teur station* W20EC at 
the Center under the su- 
pervision of 1st Lieut, 
Preston W. Sims for han- 
dling messages to and 
from the men in training, 
without cost to them. 
Two operating positions 
are shown in the top and 
bottom photos. This sta- 
tion formed a link in a 
chain of civilian stations. 



By $. Gordon Taylor 



[ ^ N LISTED men. and selectees at 
^ J the Navy Signal Corps Re- 
placement Center at Fori Mon- 
mouth, New Jersey, receive train- 
ing which will likely prove highly 
valuable on return to civilian life, 
but in the meantime they are help- 
ing the Navy to meet its urgent 
need for radio personnel, 

A concentrated training pro- 
gram turns out qualified operators 
ready for active service at ship or 
shore stations. In 1G weeks a man 
is capable of copying 25 words pep- 
minute, has developed a general 
familiarity with Navy transmit- 
ters and receivers, and the funda- 
ment cds. One large code-practice 
class appears in the inset photo. 

Previous to December 7, the 
men did net have to depend en- 
tirely on letters to keep in touch 
with folks at home. Uncle Sam, 
thoughtful of his soldiers and their 
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LITTLE GIANT 



By Frank M. Lund 



PLUG-IN 

tOLLi 



Q TRIPPED of all unnecessary frills, this 
K ~ 1942 “Little Giant" low -cost a.c.-d.c. 
receiver is quite different, from former 
models of this popular series that have ap- 
peared. in ihe March issues of Popular Me- 
chanics Magazine. Designed for economy 
aitd high-grade performance, it uses three 
dual-purpose tubes in a 4 -tube superhet- 
erodyne circuit j with results equivalent to 
those obtained from five or six tubes on 
the broadcast, intermediate and short- 
wave bands. It includes automatic volume 
control, electro-dynamic speaker and a 
vernier tuning dial. Easier to build than 
some of the previous models P simple, inex- 
pensive, open -chassis construction is em- 
ployed and the chassis is insulated from 
the line. Six low- cost plug-in coils cover 
all bands; tone and volume are highly sat- 
isfactory, and the set is a real distance get- 
ter on both the domestic and foreign bands. 
The dual-purpose tubes function as fol- 
lows: the 70L7-GT is an output beam- 
power amplifier and rectifier; 12Q7-GT is 
an audio amplifier and duo-diode detector 
(2nd. detector); the 12AH-GT is the oscil- 
lator and mixer (1st. detector). Each plug- 
in oscillator coil has its own padder con- 
denser built in and correctly set. The 
circuit is stable enough to use the 12K7-GT 
tube without a shield if desired, although 
it is common practice to use a shield on 
this tube. 

The metal base is the same as used in 
the 1941 model, with one additional sock- 
et, and the 2- gang 365 mmfd. condenser 
is the same specified capacity, with trim- 
mers. Complete base and panel details 
are shown in Fig. 1; the panel may be 



FRlINT 

PANEL 



EWTion vtg'M of 



BUSHING 



DETAIL OF METAL BASE 
AND PANEL 
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A.C-. D.C THREE-BAND SUPER 




AKT.tOlL 

30CHCT. 






i"£LECTP&- 
D^NAMIC 
SPEAK l R 
PI- HUNTED CN 
Ifi-f UF BASE 



OUTPUT 

TRUSS- 



y-ijANt 365 HHFB, 

omlnser on i-a?--' 

OP META L -BASE 



RQ10B COMMON 
GROUND WITH COHO. 
FRA.ML 

3-SKH5N ElftTIHmit 
MKC LS^iEiR ’FBLUE- 30MFP, t5D V, 

■* R E E'i - JD ^DvlSO V. tG^EN = 

, 00 MFC* 2 SY. -&LAt^=CCHM&V 



13 FROWF 
STATOR C, 



ucttilLlR DIAL 
_ rnitnoh univL 



fws+S 

G£Leh f'A 



VAR. CORD, 
ri hunting 
screws 



-i-L=S t^fD: JrX.- 



dLACK 



kHI 



A»£S 



rvutrii 



.IHPLTLF. 

rijANS. 



f N.C.X Kip flllMKJUW V 

’* - GPOUNti oh ClrA&5!5 BASE 

^mie* chassis i--, .nsulateo rum the line 



ru&&ip. - 

■jAEmMII 



bLAhr- *0.* USEP AE 
tlE PflJHff 



AU-WAVE TUNING RANGE 




(A) BROADCAST RANGE - 


540 KC. TO 1720 KC. 


(B) INTERMEDIATE BAND , 


1 720 KC. TO 


5.7 MC. 


fC) SHORT WAVE BAND - 


5.7 MC- TO 


lflMC 



made of hard pressed wood, plywood, 
BakeUte, or stool, offering a wide choice of 
materials. Please note that the panel Is 
spaced out from the metal base by means 
of 3 metal bushings Vi hi, long] in order to 
provide room for the vernier dial drive 
disk just back of the panel. 

A complete simplified wiring diagram, 
showing ad connections below and above 
the base, appears in Fig. 2 r and the sche- 
matic circuit diagram is given in Fig, 3, 
together with the plug-in coil chart Pho- 
tos A, B T C and D show various close-up 
views of the completed receiver; all parts 
are clearly identified in these photos. Ii 
(CofiHquod io ppgp ISO) 



f BUT 
-&T 



mud 

LEADS 



TJ I KJ-V, A . I_, r 
OR O-E.L’nL 



VEL. 
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r 

l\ 


7ft 


f SPEAKER MOM 4 
.WtlFflV 


<IvJ 




4X1 v>-- 

WsZ 
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Dj;pm 


At'' 


i.f. 
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TGjLJtSJ 
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SD5O03 0i ,: ' VOL, 

CONTRyl WITH iHWVjl 



Switch 



f lQ> REAR 
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■ BOTTOM VIEW OF BASE 
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PICKUP 

JACKS 



PMQNL 






-— Pt AfiTlC HAUDI& 

V fiber terminal. 



' STB IPS 

F.h.^3? SCPL^S 
-FASTEN CHASSIS 
^ECES TO SO* 

:^j hol-: toft 



QALVt 

mow 



SDCUtT 



M ost 

1 A "wireless 11 



PBC55E0 WOOD 
PAHCL l 



AUJU^TIMI^ 

SCREW 



VOLUME >■ 
CWITBOI, / 
AMD SWITCH 



ft TURMTMLT 



PICKUP^ *y 
PfltSS^P WOOD 



BTfllp 



CORNER BIMK5 
i-Utb IK ft_ALL 
FDR i“iDUNTiWO 
PANEL, 



the parts for this 
record player can 
be found in the average radio ex- 
perimenter's junk box, with the 
exception of the small rim-drive 
motor, and crystal pickup, each of 
which costs about 32,45- Housed 
in a cigar box covered with 
striped awning canvas, and 
weighing only 4 pounds, this di- 
minutive "phantom” record play- 
er can be taken to parties for play- 
ing records through any radio. 
The heart of the record player is the 
multi-purpose type 117L7-GT beam-pow- 
er pentode tube. The pickup, instead of 
being permanently attached, plugs into the 
cabinet when the player is being used. 
Construction details are quite simple as 
shown in Fig. 1 and photos A and B; the 
coil details and schematic circuit diagram 
are given in Figs. 2 and 2- A. The cigar box 
shown in Fig, i r or a wooden box of similar 
dimensions, is provided with corner blocks, 
and a top panel which consists of a piece of 
■Vi -in. Masonite or similar pressed wood. 
All opening largo enough to accommo- 
date the phono motor is cut in the top panel. 
The radio parts for the oscillator are all 
mounted on the L-shaped chassis cut from 
galvanized iron- two fiber terminal strips 
each with 4 insulated lugs, support all fixed 
(Cttntmu&d to page 103) 



"Wireless" Record Player 
From the Junk Box 



BY E. L. BLANCHARD 



1I7L7-1*T 
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Pmctiad RADIO SUGGESTIONS 



(A) All radio es perl men lers and serv^o 
men require some mean* far support- 
ing ncBiver or amplifier chassis Leases 
batlam-side-up on ihe bench for easy 
aCCetl to parts and wiring on the un- 
de rside r wihhaul damaging the delicate 
pprli ond lubes mounted nbave_ The 
method shown is highly efficient ond 
costs practically nelhing. two or more 
10 in. pieces of ^-in. slee® feinf arcing 
rod are inserted in holes drilled about 
2 in- deep in the front edge of the 
bench. Hales 1 and 2 are spaced 3 in, 
apart,, and the nost four 4 in, a pari 
to cfttommodate hoses of various iizfrs. 
All details are dearly illustrated in the 
diagram and *tatck The lope prevents 
chassis from dipping 



\ ZL A*tfli of "==4 
4 / TARE._ 



(B) This pilot lamp arrange- 
men! provides a visual re- 
minder thal the spidering 
iron is being heated. The 
sketch and circuit diagram 
are self c* piano lory. When 
switch Is opon r lamp is out 
and iron is cold 



switch 

i ^SeLDSifeN& sflOu 
-TW& &W 0 LE 
HECE=T,'.CLES 

.WOOD ELCW 



MlLL^P ,h 
P-L r «. M 



-Stt-EL^NGr me « 



(f) Armpred_^Qiyer r beoslfl *" 
designed for hard use under 
exposed condition s] 25 Wall 
type Is □ variable in resist- 
ance values of \ to 5,000 
ohms. (G; Screen-door hinges 
of the spring return type, 
vied to permit one-rope con- 
trol of JirctlFiJrdl beam re- 
ceiving antenna 



j.uflK 

CtWPrD- 



{O) To- blueprint your 
charts and dicigrnmi, 
make negative on 
architect's tracing lin- 
en. First rub fuHer's 
earth or pumice aver 
the glaied surface, 
then dean and use a 
sharp soft pencil. 
Place negative face 
down an pri n ting 
frame glps*, then lay 
blue side of blueprint 
paper on negative 
and damp down 



H4CKE intfS 



fC} Designed to frt all e-utamarlc and manual re- 
corders,. this (mall l^ept cuttings pwpy from 

recording needle, thereby eliminating skips on 
rcEgrd--brTTi!£j dtode. (£> Spring clothespin makes 
handy vise for small soldering jobs. Supports 
work cH file u It to hold while soldering 



fl) High-freqwency 
iro-n-MHe.£iwJs for per- 
meabilijy tuning, are 
Oumpacl r ”lew in call 

and eliminate need 
for aluminum con- 
denser* and shield* 



control 

WE V 



H* .SSRJHG’ttFE 
^ SCREEN -OOOfl 
“ HlK&tS 



BfftEA- 
hOlLS V 



{H} Lacking a cali- 
brated dia I r a pla le 
from an aid con- 
denser provides 
good substitute 



cfejamnoNS 

fsr^TCHip in 
ri. 1 4T t r 



CQflKnSJ ft 1 ni£ 
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AI L- Wav Loudspeaker Baffle 
Works From Single Unit 

^ * , r . 1 1 j 





U r t 






Y AU 
1 



U. utu>oi_nl 



^raur - * ~ 



terries for portable operation. It will also 
work on the usual 110 -volt sue. or d,c. 



power lines. Easy to read dial tunes from 
535 to 1600 kc.; 0.0 to 18.3 me. 

0L+- 



Radio^Lampjn Aviation. Motif 



JL 

ion Mo til 



In following the 
aviation motif, 
even the dial knob 
is designed to re- 
semble a propeller 
blade. The shade 
is decorated with 
a pursuit plane 
while the light 
bulb protruding 
above the shade 
resembles a bea- 
con. Set is a 4- 
tube a.c.-d.c. type. 




Projecting sound Uniformly over a 360- 
dcgrcc area throughout a radius of 50 feet 
from 5 evenly spaced apertures, this all- 
way baffle is used with a single inter- 
changeable mechanism for 5, 10, 12 or 15 
watts. The baffle is 20 in. high, 20 in, deep 
d weighs 10 pounds. 



; Portable- Set Has Drop Front 

^ This 3- way, 6-lubc portable is designed 
J with a convenient telescoping drop front, 
1 and employs 3^5 “hour self-contained bat- 





Ptynto-Cell Counting Assembly 



Photoelectric units have been given ± 

many important jobs in which they super- 
vise or record production output, Thc_ 
portable assembly shown is a complete^ 
conveyor counting unit that can be moved - 
and installed quickly on another conveyor' J 
when necessary. Control box contains am-" 
p lifter and relays. The boxes and counters * 
can be operated at remote locations. 



Blueprints covering simplified radio construction ac- 
rid* s in thii and past inues are available for 2ft 
4 ach. Many papular let red circa in ta ehaote from. 
Original drffaifpd parti list* with rim met of Supply 
sources, ta-n be abfarned from Papular Mechanic* 
Radio Department upon receipt of postage. 



NEXT MONTH — Two and One-Half Meter Emergency “Walkie Talkie/' Fitted 
with pack straps, a rod -type antenna and self-contained batter les h it provides a 
practical and easily portable means for short distance communication in emergen- 
tiesL Also— A Low -Cast Automatic Line- Voltage Regulator fm Receivers 
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{0 If tysfJL* 






WINTER SNAPS ARE SIMPLE. ..SURE 




rj & Spfondid 

Snapshot h aet, w 
« MfrifotS I day, 

amuz? {JQ e 

- KODAK VERi 



.Si* H®“ 

uAuif'H . 0 *' 4 

uwW* 

(V 

_ KODAK SI 



INDOORS AT NIGHT —Super- fast Kodak SwjTtr-XX 
Film gives outdoor excellence to indoor pECiures. Use 
ii with LHnjtofloud bulbs and cardboard reflectors. 
BOOKLET FREE AT YOL'K DEALER'S. Also covers 
flash pictures . . , Oaslmfln Kodii k Co.* Rochester* N* V. 



OUTDOORS— Use Kodak Verichrume t'iliti 
for your outdone pictures this winter. Ii helps 
Overcome small exposure errors* extends the 
’’snapshot day," lets you get swell snapshots 
even ivhen the weather isn't pust right. 



OUTDOORS . . . INDOORS ... you tan always count on KODAK FILM 
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Throwing Light on the Darkroom 

(CenlinLFEd fram page P5) 

asbestos* Roll film can be hung in the box 
lengthwise to dry; cut film attached to clips 
mounted on cross braces. A good print 
drier is an asbestos- lined box 18 inches 
deep, with a cuiwed sheet- metal top the 
same dimensions as a ferrotype tin. Install 
four 1 00- watt lamps on the floor of the box. 



EcccrMrk arm from el&elrk motor 11 rigged up to rock 
developing and filing irays Iw quick resglls 

Heat from the lamps dries prints on the 
ferrotype tin that is held in contact with 
the top in 10 or 15 minutes. 

Static electric ity often causes dust and 
lint in the air to attach itself to the glass 
plates in which negatives are placed in the 
enlarging camera, If the camera is of metal 
construction, ground it with el copper wire 
running to a plumbing fixture. That will 
help. Belter yel r build a negative frame 
that holds the film in the enlarger without 
any glass. The darkroom should be kept 
clean with a vacuum cleaner; some pho- 
tographers hang large vaseline* or grease- 
smeared cardboard panels on the ceiling 
io trap dust and hnt. Dust control is con- 
sidered so important that at the Disney 
studio in Hollywood the photographers 
first walk along a waxed passageway and 
through an air blast before they enter the 
camera rooms. The atmosphere of these 
rooms is kept under a slight pressure and 
the air rushes out of the entrance doors, 
discharging any dust and lint with it, when 
one of the doors is opened. 



SO^jLOlV 
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Rubber From Milkweed 

(Conlmued bom p&fle S?] 

needs for both civilian and military avia- 
tion. A survey disclosed 27,000 acres o i 
milkweed in southern California alone, an 
acreage that, Sharpe says, represents 100,- 
000 tons of milkweed from which about 
50,000 tons of rubber could be extracted. 

The inventor planted the weeds in rows 
in late October, harvesting the following 
July. The resulting crop averaged five 
pounds per plant and 28 tons per acre. 

The weeds are pulled up while crisp and 
green, washed and crushed like sugar cane. 
The juices extracted are allowed to stand 
for seven days, then the liquid is siphoned 
off and stored. A culture of bacteria is 
then added. By their magic of fermenta- 
lion the microbes evolve a new kind of 
rubber. The “cream” or latex appears in 
two days and is skimmed off in a thin sheet. 

"When it is recalled the part that bac- 
teria play in the making of cheese, cider 
and other food products,” Sharpe explains, 
"it is not surprising that certain strains can 
produce rubber when cultures are added 
to vegetable milk. The bacteria multiply 
and eat the starches* converting much of 
the milk into protein , The secret lies in 
the curing; tiny globules are developed in 
the mixtures ivhich impart elasticity to the 
latex. Nine-tenths of the milk can be con- 
verted into various grades of rubber.” 

The latex is collected every two days. 
Then the cream is whirled in a centrifuge 
which removes excess moisture and for- 
eign particles, and placed in a heated vac- 
uum kettle, Chemicals and a deodorizer 
are added. After cooking an hour at 300 
degrees Fahrenheit, the mass becomes 
3?mooth and plastic, about the consistency 
of heavy tar at the same temperature. 

After cooking, the mixture is spread on 
motel trays and placed under infrared 
lights. After GO minutes the mass is dry 
enough to mill, and is rolled into slabs like 
ordinary para rubber. The entire process 
of harvesting, processing and rolling re- 
quires scarcely more than three hours. 

“High protein,” explains Sharpe, "is very 
important, particularly for use in weapons 
of war* Whereas tree rubber contains an 
average of 1,5 percent protein, the bacteria 
protein in milkweed rubber is as high as 
48 percent. This makes it resist-ant to 
freezing, acids and chemicals,” 











Supremacy In the 
a i r begins with 
Efficiency on the ground 



In rttflUirtjB nnflln* e^Hrling after major overhaul. 
thl» Unii*d Air Lin mm m*eh«nl-e mat*! Joint a 
till lit ent With A Tew touohH of hi* Ni-chutiaii Fi ll, 

Never lias American youth had a more promis- 
ing field For achievements in mechanical science 
than ig offered by the vast aviation industry. 
Whether on war or commercial planes — whether 
in building or maintaining them — the ace me- 
chanic rates with the ace pilot in importance- For 
he, too, helps to “keep ’em flying/" 

How to choose the right tool for every job and 
how to use it correctly are primary requisites — nec- 
essary for the efficiency demanded by an 
industry which leaves nothing to chance, 

Nicholson has gone far toward helping 
11 trainee */ 1 workers and managements; 

(1) by making The right hie far the 
job; (2) by providing free manuals on 
general file uses and care>* and 0) free 
technical bulletins on special- purpose 
fLEes;t (4) and, finally, by guaranteeing 
Twelve perfect hie s In every dozen. 

At hardware and mill-supply houses. 

NICHOLSON FILE CO., 22 ACORN STREET 
Provide! net, ft. I., U. S. A, 

f disc CflHffiTGti* ruifit, p#ii fivpu s fljii.i 



* Tb M J.N l£f , AND LaTMEX Fr« 

bank, "A FI I* for E wry Purple." 

t To 4ppqu*th!*l Mamas EVENTS— Free -thtinfeal buk 

ej n Stain l*ii Steil, Alumlnunri, Bmlt, Shear 
Twth, Plaitlu, Foundry, Dli Ct« K bit-nultn, 
■nrf Lons Angle Lathe ft I#*, $Ult cnvi wanta-d. 
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I 

X-Rays in Overalls 



CC &rifirtued from pager 



X-rays is as wide as American industry 
itself. In a western packing house an X^ray 
inspection unit tells good oranges from bad 
as they pass beneath a fluoroscopic screen. 
In others. X-rays delect foreign bodies or 
spoiled foods in containers. 

All along the line from the low voltage 
instruments up to the million- volt “gun/* 
X-rays have their particular jobs to do + 
Most spectacular, of Course, is the biggest. 
Big in potentialities, though not in dimen- 
sions; for the million- volt machine has 
been tailored by the geniuses of General 
Electric company into a l,5t>0- pound parcel 
only three feet in diameter, four feet long. 
It is relatively as easy to roll in position as 
the X-ray your dentist pulls up to the chair 
for a peek through your teeth. It draws 
only four kilowatts of electric power. 

Small In size, modest in consumption of 
current* it is ravenous in appetite for. work- 
Because of its enormous power, ItT&n be 
focused on its subject from a greater dis- 
tance* thus cover a wider range of vision- 
Rcsult: where it took six exposures to 
X-ray a heavy casting for a bombing plane 
at the Ford Motor plant with a 400,000- volt 
machine, the million- volt X-ray takes in 
six entire castings in one exposure, Where 
a half-inch crack in a weld four inches 
deep could be detected, the new machine 
shows up 4^ -inch cracks in an eight- inch 
weld. Until two months ago it took 7^ 
hours to make an exposure of an area 12 
inches wide; the same steel 24 inches wide 
can now be X-rayed in IS minutes. 

In short, the big X-ray can do the work of 
millions of dollars Wurth of radium— more 
than is available in the world. 

In the General Electric plant, where tur- 
bines for the navy and other important de- 
fense machines are built, the big X-ray i$ 
used to take stereoscopic views, two pic- 
tures made from different angles giving a 
three-dimensional look through the wall 
of a large casting. Thus the exact location 
of any possible defect is made apparent. 

Development of this million- volt instru- 
ment was made possible by three impor- 
tant innovations. One was the use of Fr-^on 
gas under pressure as an insulating rc^di* 
um. At first air was the insulator, then oil; 
100 pounds of Freon performs the insulat- 
ing task of 12,000 pounds of oil. 



The second development was the "reso- 
nance 11 transformer. Ordinary transform- 
ers consist of two coils of wire wound 
on an iron core. In the resonance trans- 
former the iron core is omitted; the sec- 
ondary — the coils from which high voltage 
emanates — has several hundred thousand 
turns, giving it high inductance. Without 
the iron core, insulation problems are sim- 
plified and the transformer^ tank diameter 
is one-third less* Furthermore* it can be 
operated in any position, giving the tube 
greater flexibility and mobility. 

Third innovation is the tube itself* which 
consists of twelve sealed-off sections. Elec- 
trons producing the rays emanate from a 
heated filament at the top, and as they 
flow through each section they are given 
a fresh jolt of about 84,000 volts. By the 
time they hit the bottom section of the 
tube they have accumulated a million volts. 
Then they hit the tungsten target in an 
extension of the tube projecting from the 
bottom of the tank, and produce X-rays. 
Most of the rays pass through the target 
and proceed in the direction the tube is 
pointed, so that ordinarily the tube is 
aimed like a gun at its object. 

Nearly 20 years ago industry first put 
X-rays to work, when apparatus was in- 
stalled in the government's Watertown 
Arsenal. In the years since it has played 
a vital part in the onward march of avia- 
tion, helping aircraft builders adapt alu- 
minum and other light metals to engines 
and structural parts requiring lightness 
with strength. It made possible the sub- 
stitution of welding for riveting in high- 
pressure boilers and other heavy products 
by serving the welder's "second sight,' 1 
enabling him tq lay down welds stronger 
than the parent metal. 

Now the million-volt X-ray has put on 
its overalls in the aircraft plants of the 
Ford Motor company* the boiler works of 
Babcock & Wilcox, the Combustion Engi- 
neering company factory, and in its own 
home plant of General Electric at Schenec- 
tady. It is going to work soon at the Amer- 
ican Steel Foundries and the Campbell, 
Wyant and Cannon Foundry works* and* 
focusing its appraising eye on big guns and 
battleship armor at the Norfolk and Phila- 
delphia Navy Yards, will play a great part 
in making America's defense invincible. 
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' Jlyou pipe fans, Ahoy! 

Here's a smoke youll enjoy ! 

TO HO! AND THE FLAVOR OF HUM! 



Gneyeur pet pipe a lift— 

At a dime, its a gift: ! 

TO HO? AM THE FLAVOR OF RUM! 



ft -.V 



Not a trace of tongue -bite, 

Hiis new mixture is right ! 

TO ho: and the flavor of rum f 




Ask for FRIENDS— don't forget ! 
Friends, you II like it best yet ! 

YD HO? AND IRE FLAVOR OF R 1 ! 



* 
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Thompson Boats 
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THOMPSON BOATS HAVE FULL LENGTH SPRAT 
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DRY AT MIC.K SPEEDS 
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■dLHwy-fivIna puce*, Writ* Jaw tnmpltit Tk-impw* C#&iie£, 
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5TM1LEV TOOLS 
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COMFICIENT 

GRIP 



SOUTH €#BEN 



A NAME FAMOUS IN FISHING 



flow to Cut Your Heating Bill 

{ConTErtu*ct frem pagt 37) 

the windows protected with storm glass. 

Three and five -eighths inches of rock 
wool insulation is used in the Electric Skin 
House, The heat loss through this insula- 
tion is retarded to about one-sixth of what 
it is through any other part of the wall. 
Without the insulation it would cost S65.&0 
a year in heat lost through the walls, thus 
making them the number cue source of 
heat loss. As it is* the cost per year or heat- 
ing season is $10 00 making a saving of 
$49,90 or 72.6%, the biggest saving to result 
from installation of any of the heat- saving 
devices under consideration. Only 22.2 % 
of all the heat lost from the house is 
through the insulated walls. 

By installation of adequate insulating 
protection in the ceiling and attic, the heat 
loss was reduced from S26.50 to $7.56, a 
saving of 71.4% 1 thus bringing the attic as 
a source of heat loss down to fourth place. 
Because of the insulation only 10.5% of all 
heat escaping is through the attic. 

The balance of the heat loss is through 
the floor of the basement and the doors. 
Loss through the floor is 7,1% of all heat 
escaping; loss through doors is 4,8%. 

What can the average person who is in- 
terested in cutting his fuel bill do? 

He can start out first by making two in- 
teresting and simple tests of the heating- 
worthiness of his home. One is the test for 
blankets of heat and cold in his home,. If 
his home is uninsulated and unprotected 
by weather stripping and storm sash, the 
difference in temperature between floors 
and ceilings of the rooms will he large. 

On a zero day when the main inside wall 
thermometer of his home shows the tem- 
perature in the house to be 70 P Jet him get 
an extra thermometer and hold it to the 
ceiling at an outside Corner of his living 
room. After getting the reading at the ceil- 
ing, take another directly below at the out- 
side corner of the floor. What will com- 
parison of the two readings reveal? 

In the Electric Skin House this test shows 
that the average "differential” between 
ceiling and floor in this "coldest” comer of 
the living room Is only 4 degrees F. Mr. 
Wunderlich has made the same test in 
50 other homes not so well insulated or 
protected from heat losses as his own. He 
has found these floor- to -ceiling tempera- 
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JL |j>7 

ture differences to range between 12 and 
18 degrees, differences three and f our times 
greater than in his own home. 

Whafs the answer? If any dweller finds 
such large differences in his home, he has 
not only uneconomical and wasteful, but 
uncomfortable and unhealthy heating. 

The second test Is for stairway drafts. In 
the average two-story home with uninsu- 
lated attic there is a large flow of warm air 
upward, and of cold air downward, be- 
tween floors. A good part of this upward - 
moving heat is lost through the roof. To 
test for the presence of this draft, simply 
place two lighted candles on the steps, one 
on the top step and one on the bottom,, 
Then watch the flames! Do they flicker? 
Lean in the direction of the strong air cur- 
rent? If they do, the dweller has his answer 
to compare with the same test made in the 
Electric Skin House, In the candle test 
there, the flames stand straight up. There 
are no drafts. 

If a ho me- owner or dweller feels a good 
part of his heating dollar is going to heat 
the outside rather than the interior of his 
home, he can do these practical things: 

If his home is unprotected by storm win- 
dows, he can put them on right away. By 
doing this he will save: 15 cents out of each 
fuel dollar if his home is not otherwise pro- 
tected by insulation and weather stripping; 
28 cents out of each fuel dollar if he has all 
other protections excepting storm win- 
dows; 63 cents out of each dollar + s worth of 
heat lost out of his windows. 

If his home is unprotected by weather 
stripping, it would be a good idea to plug 
up the cracks around his windows and 
doors. Installation of weather stripping 
will save him around: 9% cents of each fuel 
dollar if this is the only safeguard against 
heat losses he employs; 20 cents out of each 
fuel dollar if his home is protected with 

“storms” and insulation; 46 cents out of 

each dollar’s worth of heat escaping 
through all window and door cracks. 

If his home is unprotected by insulation 
and he believes his fuel costs excessive, he 
should call an insulation specialist or heat- 
ing engineer and talk over these points: 
About ceiling and attic insulation — 10 
cents out of each fuel dollar can be saved 
by installing it if wall insulation and all 
other safeguards are not present; 13 cents 

(Canijnue-d 1o pag* 1 A&) 





# Now. more iban ever before— you ean'I tak* 
chafiCOA on unduo engina wnar. Fortunately, 
it's bolh Mmple and Enexpensiva lo prolici 
YOutCOf'fl — to imure maximum life end 

P+rfomicmc#, 

Al Iho Brut Aympiom of j!ng warn- get Has- 
tings 5l**l-V*nl Piston Kings, Thay atop oil- 
pumping, and th*dc cylinder w«or. 

Any good m&chanle eon install them — 
quickly and economic ally. 

N4Ew E IS U-.*iI □ Hr BiiyCHL Ai k Eh? d?u“Df 'f Il'V- 

SkeeL-Vnfil Reconditioned. iL's- a bell-ef hvy il it ic- 

H ASTI MGS MANUFACTUfifcNG CO.. HASTINGS, M ICH. 

Hanting# Wtg. n-t Canada., Ltd., Toronto 
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\ 

saved if only the attic is insulated and 
"storms 111 and weather stripping are already 
in use; 20 cents if attic insulation is ail that 
has to be added to completely safeguard 
the house; 71 cents out of each dollar's 
worth of heat lost through the attic. 

About wall insulation — 27 cente out of 
each fuel dollar can be saved if this is the 
only and single precaution taken: 35 cents 
can be saved if weather stripping and 
“storms” are already being used and if attic 
insulation is absent; 41 cents if wall insu- 
lation is all that has to be added; T2 ^e cents 
out of each dollar's worth of heat lost 
through the walls. 

Combining the benefits to be derived by 
a complete insulation job, including pro- 
tection of both ceiling and walls, it can be 
concluded that this will save nearly 49 
cents out of each heating dollar if the house 
Is already protected by “storms” and 
weather stripping; nearly 37 cents if Ihe 
house lacks these additional protections. 

The average man can cut his annual fuel 
bill 61.5% in an entirely unprotected home 
by install ing the four safeguards against 
heat loss— storm windows, weather strip- 
ping, attic insulation and wall insulation. 


Kilowatt — The New Hired Hand 

(ConlimtHd from p-nga 43 ) 

and healthful rays. The brooder may be 
operated effectively on a thermostat to 
maintain a constant temperature. 

Mr. Kilowatt, our hired hand, can play a 
big role in the operation of the milk house. 
Before the advent of “wired helpers" on 
one farm ? three men did the milking by 
hand, each requiring 80 minutes, a total of 
240 minutes per day; now one man oper- 
ating an electric milking machine does the 
job in 135 minutes a day, resulting in a 
saving of about $42 per month in hired help 
cost. In the old days 12 hours a month 
were used in carrying milk utensils be- 
tween the barn and the house for cleaning. 
Today an 80-gallon electric water heater 
in the milk house eliminates these trips by 
providing 894 gallons of hot water at a cost 
of $3.42 a month, The time for washing the 
utensils in the milk house is about the same 
as that formerly used in carrying utensils 
to and from the house. 

An GO -gallon electric milk cooler chills 
the milk below 50 degrees Fahrenheit in 
(Continued to paga 171) 
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if you’re a PIPE SMOKER 







may., .like EPTCESOAf. 

/Hake a D 

Deep in thtir Heart*, many pipe smokers 



ng symeihing by 

way of fiae tobacco If you're one of 

these many, why not do a little “dis cover* 
ins" on your own? Very likely^ Paper's 
Pouch Mixture will be a real find. Mr. 
W H E t Anderson thinks so— he says: A, Ii 
has what it takes to make a fine tobacco 
i . . mildness, aroma and body. 1 ' At your 
tobacconist's for only 25i* 



LEfF ERICSSON sailed from Neruay in the year 1000 . 
Heading for Greenland, he uas blotitl 0 $ hit COUne attd 
discovered an America luxuriant fruits and grains . . * 
DISCOVERING YOUR TOBACCO is & touch easier! 
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f^Uvo. <To^<Lccoi Si^cA 1852 
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an hour, not only preventing loss due to 
milk souring but ass uring ready accept- 
ance, even when there is a surplus of milk. 
In one year the milk cooler cut $32,30 from 
expenses by “saving 1 * milk and taking the 
place of ice. An electric sterilizer is used 
to rid the dairy utensils of bacteria. 

Bacteria in the air of milk houses, animal 
pens and of places where food is prepared 
can be kept to a surprisingly low count by 
means of a tubular lamp emitting “killer 1 ' 
rays. This equipment is useful in the cow 
barm the horse barn T pig pens*, poultry 
house and others — because animals and 
poultry will be healthier in clean air. 

Portable electric motors are the answer 
to many of the farmer's problems. On one 
poultry farm before electricity came, feed 
was ground with a large grinder run by a 
tractor. Two men were required to run the 
outfit, the operation of which meant taking 
the tractor out of the field, frequently at 
busy seasons. Today a small hammer mill, 
driven by a two -horsepower portable mo- 
tor, does ihe work. The grain is fed to the 
grinder from overhead and the ground feed 
is blown into another overhead bin — semi- 
automatic operation. By the old method 
tractor fuel to grind a ton of mixed grains 
amounted to $1.17; electricity to grind a 
ton of the same grains costs 32 cents. 

The portable motor can be prepared eas- 
ily by the nearest blacksmith; an electric 
motor of the power desired is mounted on 
a small wheeled truck that can he rolled 
from one place to another to perform doz- 
ens of jobs — grain and corn elevating, grain 
and seed cleaning, hay hoisting, hay baling, 
corn husking, shredding and shelling. 

Pilling the silo is one of the important 
activities of stock farming. On one Wis- 
consin farm* the silo holds about 250 tons 
of ensilage. At first this farmer hired a man 
who furnished gasoline- power equipment 
and a cutter; he also boarded the crew and 
teams and furnished the gasoline to run 
the engine, running the cost up to 25 to 50 
cents per ton for filling the silo. Then the 
farmer purchased a portable 7 ^-horse- 
power electric motor and cutler. On a test 
run he put ensilage inlo the silo for only 
two cents per ton, a saving of at least 23 
cents per ton. In addition^ the motor can be 
employed for many other tasks. 

It can well be said that the farmer's best 
friend is an electric motor, A one-horse- 
tCQflliniied peg* 172 ) 
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A New Hobby that Makes 
Money at Home 




H OW WONDERFUL 
it is when we can 
turn our interesting hob- 
bies into cash. And it is 
possible! Brush eleetrct- 
plating offers the oppor- 
tunity, Eight at home 
some make-a good living 
— as. much a& $30 or $40 
a week. Here's what one 
home electroplater of Chicago says; "I bought 
my olectroplatcr to experiment with during my 
spate time. In a few evenings I earned the cost 
of the machine by plating jewelry, silverware, 
headlight reflectors, etc., for friends and neigh- 
bors. Now 1 have all I can do. I recommend this 
machine to all who want a profitable business.” 



Th i s tn an apparen tl y fi n d & bus l ne s s easil y . 3 □ 
can you. Besides the articles he lists there arc 
electrical appliances , surgical and dental instru- 
ments! restaurant silverware, boat hardware, 
musical instruments and many automotive parts. 

J. J. Wilson, Slidell, La.,, writes: “ After l re- 
ceived my electroplater I practiced for about an 
hour. 1 made up four samples and went out 
after business. One of the large chain restau- 
rants now has me do all their silverware/* 



Max Hemmertp Id alio Falls, Idaho, states: “I 
am now spending ‘all my time in plating work. I 
purchased a brush plater last summer and have 
Worked Up a very promising business/ 1 

Frank Welde, Philadelphia, goes after garage 
business. ^ He writes : u l electroplated a few 
brass strips for samples, T then showed these 
strips to different people and that's how i got 
plenty of jobs. I have, all the work from a big 
garage. The owner gets 10 % of what Is charged 
his customers* and the rest goes to mo for my 
work/* 
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Sample and 
booklet 



fSi^w, pilcntcd InwiilEoa makes pc&ibTt 
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C&J.L til Hictal— wits stroke til bruiii. ILo-ny. 
fLETtpl^, quick. ■Graulnc tlplci. SSUv-r, ?Cr i-i-W l J 
CurinuLJirLj Clc-, Ev^rythine furninhtq, OiattU 
COrsj tihjlc, nadp far u«e. Nu hSldp ic^uira!. 
Clear f mm, ti tb 1 5 on hour In Liftll^i-; 

IteTj. Small JnwtftFisijfpt fll.iiisiTHJ.izi bu-uzu^n. 

Mptiit. Machine csn pay fat in 

ivL^k. StjuS lODAV far FREE SAMPLE 
SiuJ i3Eu zti:iti‘d BOOKLET ber* r Ytiu can h.Tve 
ft li 1C inrjijfjiL from ji Lua in/! Pin of YU L ? K. OWS 
built UEtfiii t.Lti^l-uii cuatijuiL^ia. Act at auc^t 

WARNER ELECTRIC COMPANY 

22s h. wptuih av*. r Chicieo, in.. nopi r i as 
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Fk your rrippkd fu \ niuire, f hipped 
vfMf r, nisLinLE-red moldiftlTH an they 

tpsilc likf ntw *,* Rn^ers Glut stays put lonftr bmuet it’s 

utrnn^r . . . also Mflrfufc for rtDBlrinf spuFtinii £iH)ds, 

lemther, cabinet work, wQudtn drawer pulk. Interior builvi- 
in? conatmetlon, and the like. 
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EARN MORE MONEY 



GRINDING LAWN MOWERS 
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FULL Oil SPARE TIME 
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to make ujefnl articles, plus a free wet oi 

project itieeLii 

ROGERS GLUE CO» 
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3 0?i StyEs* nnrj i ’uul-Woud 

Raurfq; Combi nati mi Gofl-UosU or 

Oil RflLttE^K: Gfts (.’cmMVtmd 

Hefiten?; Furniir^p.. 30 Days Trial 
£4 hour shipmenta. ] .700 .CH30 Sat is- 
fto<J Uuarw. Easy Tcring, Y^nr to pay. Factory 
guarantee. 



KALAMAZOO STOVE & FURNACE CO. T MFRS, 



A KakunazixL 


191 RrthBiLfrr AvhHH 
KiliTniiMj Mich. 


IJiftfcl to You 


41 veats In fruflfltU 



power motor can do the mechanical work 
o£ eight men, yet it works all day at a cost 
less than that of the food one man eats at 
a single meal. Many machines can be 
driven with small— fractional horsepower 
— motors. These motors can be used to 
drive a multitude of small devices,, pumps, 
clippers, grindstones, com shelters, power 
tools in the farm workshop, etc. It is as bad 
to provide a motor with ten times the pow- 
er required of it as to buy motors too small 
for their jobs. Good advice on the motors 
the farmer needs can be obtained from the 
county agent or the equipment dealer. 

Not every farmer needs the amount o£ 
equipment installed on a large farm in 
western New York for experimental pur- 
poses, but he may get an idea of what can 
be accomplished with electricity and cer- 
tain kinds of apparatus. Electricity had 
been used after a fashion to light the house 
and outbuildings, operate the radio and an 
electric iron. To existing wiring and fix- 
tures, thte equipment was added: about 
5,500 feel of No, 12 or larger wire of low 
resistance; SO new lamp outlets and 69 con- 
venience outlets in the house, main bam 
and other farm buildings i nine motors with 
a total output of approximately 14 horse- 
power, operating silage cutter, hay chop- 
per , hammer mill, hay hoist, wood saw, 
water pumps, one ventilating fen in bam, 
one in milk house and one in poultry housej 
milking machine, electric drill, paint- 
spraying machine, concrete mixer, cooling 
compressor; three bacteria- killing lamps; 
milk cooler; milk-house sterilizer using 
3 ,000- watt heating unit; two 2,000- watt 
80-gallon elec trie water heaters In milk 
house and home; battery charger. 

In the farm house: electric refrigerator, 
combination sink and dish washer, cabi- 
neU and working surface for all- electric 
kitchen, electric roaster, 1,000- watt elec- 
tric iron, electric ironing machine, electric 
range with double oven, mixer, toaster, 
fan, waffle iron, heating pad and coffee 
maker, three new floor lamps, three table 
lamps and six “pin-up” lamps. 

Two years after installation, electricity 
had saved this farmer $500, including the 
elimination of annual expenditures of 
$5035 for ice and $9fi.40 for cook-stove 
fuel, freeing a hired man from dairy opera- 
tion, replacing a part-time hired girl and 
increasing the farm production. And the 
family enjoyed life more than ever before* 
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U t ^ 

The Battle for Safety 

(Continued from page 69) 

gone three years without a . lost- time ac- 

cident^ £JL 4L/ 

The Bayuk Cigar g iant in Philadelphia 
established a new American record when 
its employes reached 14,314,436 work hours 
before a lost- time accident occurred* The 
United States Steel Corporation and Us 
subsidiaries has brought its accidents per 
million man-hours down from 73 to 6.84 
since 1913. The Jones and Laughlin Steel 



Corporation e. seam Jess tube department 




Aib^Uai-etad worker lapi an ©pen htarfh furnace 



rolled up 28,000,000 man-hours without a 
fatal work accident, white in the same pe- 
riod, 12 employes met death by accident 
outside the plant. 

In the front lines of the battle for safety 
is the National Safety Council. ^This or- 
ganization has found the ten safest indus- 
tries are tobacco, cement, laundry, steel, 
glass, automobile, textile, rubber p chemi- 
cal, and printing and publishing, with dis- 
abling injuries ranging from 2.77 per mil- 
lion man-hours in tobacco to 8,81 in print- 
ing and publishing. The ten most hazard- 
ous industries are paper and pulp, tanning 
and leather, woodworking, marine, clay 
products, foundry, refrigeration, construc- 
tion, mining and lumbering, ranging nrt the. 

same basis, from 15.38 to 45.50, 

Analysis of industrial accidents by the 
council showed that more than one fourth 
were caused by plain carelessness. Of the 
mechanical causes, hazardous arrangement 
of machinery led the list, with lack of safe- 
ty guards next. Other contributors were 
defective machines, unsafe apparel and 
scanty illumination and ventilation. Im- 
proper attitude toward safety and lack of 
(Continued 1o page 174} 
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EASY TO READ — *a sy to dean, unconditionally 

guaranteed for one year, The cock-prop f u&jte 
Surface is bonded to the steel— -protect* it from 
rust. 25, 50, 7 5, ICO ft. Lengths. Sold hj- hard- 
ware, building material* mall supply dealers every- 
where. Write for folder. KEUFFEL & E5SEK CO.. 
Hubcikcn, N- J. 
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better job on all wood giving 



\ 

VERY 

DROP 

WORKS 



Ftftrilia Girt — gtiuilE Hid* Girt In liquid 
f-n-nu — -hives yea iiMy. Ha vaiti nAM 



pnparvtiAt, soaring, barriering 

or «M(|lptg B Malsti f |«1nt t1rai|(f rtw die 
WHd it binds, 



ALWAYS HEAD IT — USE IT COL& 

Na Jirintinj nr rmiing. No glni pels OF kaplad 
wood with Franklin GIh*. Uh Imtontly, « 
hi Spitedi iHMAthlf toiiry, at to «m tin- 
priraturv. EarArHi frf tha trrtdwarillftf 
Iridwstry. of bit ernftsmen ifirywhlitj 

ASX TOUR HARDWARE DEALER 

tor FmnkFin Liquid Hide 6!ut nr uad lie 
for pin t can (lifiMv 30pJ, If fram 
Qhta, odd k idUi tai r Only on* can La 




TUI Jl ANKLIH 19 1 H E CO, 

1102 Clesclirtd AVfl. R C^FgmbifE, Otiifl 




PAINT STRIPING TOOL 



CO. 

Ehk«fft, III. 



A ■ rasp to- ut-r 



*r.-. FdibwnlMl 
f&T Bid nr iLF' 



Ott 



[; 



Standard 



RIDE ok WALK 



SMALL N FARM Tractors 

Til _ m Powerful 1 ait d 2 Cylinder Tractors 
JrlOW ]qt ScciiL I ] Fiirnis, Gardeners, FloniaSs. 
f t ■ Hufserieu, Rju.ii and I'oultrym en 

W™ \ FOUR IVTOOELS 

niltimlA Ample iwpj wr Field. 

„ tS \ Having and Truck 
M0WHaU\ Crop Tools. Run 

uni Lawns - 



J a um]js, Saws and 
Belt Machines. 
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P ^ if J 

knowledge or skill had some part in 85 per- 
cent of tabulated accidents. 

Finger injuries were 22 percent of the 
total. Other portions of the body in order 
o f vulnerability are the trunk (20 percents 
legs, arms, feet* hands* head* toes* and eyes 
(4 percent). 

Leonard Cole, Safety Engineer for the 
Crane Company* and member of the Na- 
tional Safety Council, offers five “don'ts 1 * 
for workingmen: don't fail to use safety 
appliances, don't touch a machine until you 
know how to use it, don't get thoughtless 
or Indifferent while on the job* don't try 
short cuts when there is a safe w T ay of 
doing a job and don't leave tools and ma- 
chinery around the floor for someone to 
trip over. 

The army of skilled workers foims a 
tremendous asset and this investment 
should be protected* L. S. Hawkins, Direc- 
tor of IX S. Vocational Training for Defense 
Workers, points out. 

“During the past year, more than one 
million men and women were trained for 
the defense industries m vocational 
schools/' he says. “Ten times as many al- 
ready have been trained in pre-employ- 
ment courses as were trained during World 
Wav I. It is apparent that a considerable 
investment in the training of an individual 
may be entirely destroyed through an ac- 
cident* 

' l The great majority of accidents result 
from the failure of some individual rather 
than from causes which cannot be foreseen. 
Induction of many new workers tends to 
increase these hazards unless appropriate 
measures are taken to guard against them. 
Accidents can be reduced through organ- 
ized training programs and safety devices 
not only for the good of the worker p but to 
protect the public's interest. 

“It is much more humane and more eco- 
nomical to take every possible precaution 
to protect the worker than to prepare a re- 
placement. Safety training and safety pre- 
cautions are an indispensable part of the 
defense effort/* 

If you spent fifteen minutes reading this 
article during normal working hours, the 
chances are at least two men went to their 
deaths in an American plant or factory — 
crushed by falling metal or stone, dragged 
into a whirling machine, bumed t mangled 
or fatally infected. From 160 to 180 men 
were injured. 
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Catch More fish 

Creek Chub's new 1942 catalog is a 
jpractiea. 1 , fascin-wtinff . reliable jeuide 
to bcti.Hr JilthinfirL Shuwi lure* and 

flies in nitii^l ! Sent FREE 

upon request! Write today I 
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lofrt. Dl«trlta[<?r>. dtnteTi. Here If. your jriisiiry 
BniikLnE Cftp&TTU Ill ly, I-Lils h TtaniO f-tKT fxfitv LLLCTa.- 
tUTT. 



Winder- Tone NOISE ELIMINATOR 



IDS. WflMWVr Wi^ 



GRANDFATHER CLOCK 

*|.pd lot iimnl, SHOP TfVTro gdpvHICHTED SLUEPPINT. 

Tli* SimE^T P*nilWta H#d>-i'K.ilt '’AY HP thijiinpil* Im,YA. DIME hr.I.M* 
I LANS a^CY |4atiHH "ilOW" Book prlriiit: m*Hj Gm 

Wa-il miMhlvp i tuba. etianw- ■flsr-trii- .ir ■! «f «■■* ■ m 1 ■■-- qlm 1 , tc r 

p ba vu thlill r nl-anij I |F*n J I athtl i j ■ ttuilil niw And -.mwm HirHi. 
MUEMPEL CHIME tLDCW CP- Blifp. bj, Guita<U.*H. 



MAKE MONEY 



mmm custom mm clothes 

B-e youf own Safes Manager, lake 
order*; earn mCnoy wifh I hit F 
nous mpke clolhas High qualify 
men's Pairing pS papular price*. 
ItfAiCT # Write in today, 
^rnfWmm Te*riforiei open. 



THE A, NASH COMPANY 



For 



I Tli um srfiifT - Cincinnati, quid 




Vmj’ll have refit fun aiding ctec- 
irkally with ZTTEI YRFLAjVE JR* in 
your shop- It'ji 10 limea faster and 
on every job r T - eliminates 
tiresome “back-and-forth” hand- 
^nmlinR. Produeea A finer, amiwther 
finish, too. „ . rLppJea *w 

i* id pen. Ideal for W4wjd or metiil. 
Easy to handU^— weighs only 
9 to I ba * U nk belt dr i vfc, Easy 
to change belt. Wotks 
from light socket, 

SK 1 L 5 AW, INC, 

477 ^ Wlnvm-rrHC A^mu 
Chicago 




f*flLtilv#ory»rtiwir* 

H r mill jupplidiilir'* 
or writ* us tddij IDE 
full InTcrnt iSlon 



BRUSH PLATING OUTFITS 

lor Duto parti, reflectors, laucetl, bl-cyclei. 4 

* No isnki necqji-Ary, Frsa partkuiftEl, 

GUNMETAL CQ-. AVE, M, DE CATUR r IL UHQIS 



AMAZING CHEAP 

OIL BURNER 

SwsspUM p the (jountMf! 



COOK and HEAT Without Coal 

In v,:# Fr&jen: Sin« w Furnace — , ^►“r. O T WO O Cl 

Nu Dr inigt-iy. D 'X( nr P.>,ht; ,— t- Kk % * -.T^n'V* 1 *. 

"ilum Hi-AT xt SklftLL eOST- t , 



In TOW 

No Dn 

£l«Ail . J11 

j>l ittjcii or lifttfl ai 

want ■ 

OVER 40,000 SOLD 

lia^Eri nny Lupilcf cv^r iiicrcrs oul f^r 

Lii* CEfcil ' ifinp*rii L pt lrEonrillJlCC, Hum" t?I\l""S'ry 
iliw iprii Imr iiiiwinfl i:-ll v, iil'ninl prw-Tfonrr- 
n hi II ST. Mfl riniJ.LL oi^-nLl i|^fl -n 

tu *H 4 iR. H«a£ n'K uLHUPl1 i i 




A tr| u*r*nfc.T-c with 
uiih hurficr. 



Efl rf-lGR. Hf4E rH'KuLyU-il 
by Tiirn of Vjilvc-I ' A G ENTS 

Salesmen 

BIG MONEY 

F. Silver hq*e: 
iH | ciin dlH^sr 
h ^ ±Ti-D HTi^T 
Kl&iriS U-rPT.; 
E'll I fc mLd?. " 

WrtK ish eiCW 
|YYf YYJStJLlA' DtCdT- 



30 DAYS' TRIAL 

T'rflvc 1 1 ■ Yfft-cluriY*?. can- 
VLiilCrh.'C' 3Mi-l nrruiMicnli iil 
oni'raiiicm 'A'lLtioirt rln'ls- 

Write linmedijUly 
for SPECIAL 
OFF EH TO AQENTS 

wTm iv I Lk iLcnKinH- m Ly and QPiicrp. Wnic 

-lUlfk. tie" IItwI Eci Iciirn hraw I ■ ■ irmkL lEfi.VL. 
N^J^F.T TiKlil LiuW b aE-H JC DT fll.I L tl IP1C — aiSin I ltf 
I’ll! -vr«r:l I ■■■Ji 1 V 

UNITES FACTORIES, C-TS1, Factory B\4g. 




H£AT 

Rogutat cd by 
Turn of YatwtS 
,, KiniiT City, Wa. 



^$n y tarn ttnw il in Popular Mr.-chnwirs , r 
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V Color at Work 

(Continued from Coloro+o Section) 



consider light at every step in their work* 
If dark colors are used in home or office, 
more lamps will be needed. The effect of 
artificial light on color also must be con- 
sidered. Texture, too* is Important. Silks 
and hard- surfaced, paints will show high- 
lights, while wools, velvets and flat paints 
diffuse the light,, resulting in entirely dif- 
ferent color ensembles. 

The whole trouble in dealing with color 

tr 



is not so much man’s misuse of it, but his 
failure to use it. Most people dodge the 
problem of what color to use by not using 
it The result has been drabness. People 
know few colors and are reluctant to try 
something different. But we may expect to 
see vastly more color and colors employed 
intelligently within the next few years. In 
fact we have crossed the threshold from a 
taupe age to an era of color. 



The Truth About Lightning 

(Con-irnued from ppgg -05) 



Faraday who in the early 19th century 
recognized that in any space which is com- 
pletely surrounded by metal, there can be 
no electrical effects regardless of what is 
done to the cage itself or outside of the 
cage. For this reason steel buildings, steel 
trains, steel buses and automobiles are safe 
places to be in a storm. Although a bus or 
an automobile may not be grounded and 
is usually insulated from the earth by its 
rubber tires, if it has a steel top, it is a 
Faraday cage and no harm wall come to a 
person inside it 

People usually think of lightning in 
terms of voltage. Actually, it is the current 
which passes through his body m ? hich in- 
jures him. To produce current in any part 
of a person’s body or through any elec- i 
trical conducting material, a difference of 
voltage must exist across it, The current 
which Rows through the body is propor- 
tional to this difference in voltage. If a 
person is sitting in an automobile and it is 
struck by lightning, the voltage of the car 
will rise to a high value* possibly 200,000 
or 300,000 volts, until the current flashes 
over from the car across the tires to the 
ground. The person sitting in the car like- 
wise will rise to a high voltage* but every 
pari of his body will have the same voltage 
so that no current will flow through him— 
and he will not be harmed. !f t however* a 
person were standing on the ground and 
touching the car when it was struck* then 
a difference in voltage would be produced 
in his body, due to the fact that his feet 
would be nn the ground and the part of 
his body touching the car would be at high 
voltage. Under these conditions he prob- 
ably would be killed- This consideration 
is important when live wires Fall on an 



automobile. You should remain in the 
car, not try to get out 

In the early days of lightning rods it was 
because the importance of providing a good 
ground was not realized that the rods were 
not effective- Today, however* there are 
thousands of farm buildings and homes 
being effectively protected by Oils means. 
The importance of adequate grounding 
cannot be ever stressed* After lightning 
strikes a rod and its charges flow down it 
to earth- they must seek out the charges 
of the opposite sign on the earth’s surface. 
These charges may be distributed over a 
wide area and a stroke current may have 
to travel over a considerable distance of 
the earth's surface to reach them- If an 
adequate path is not provided for these 
enormous currents into the earth by the 
conductor on the lightning rod, a stroke 
may find a better path by flashing over 
some part of the building, causing fire or 
other damage. It is very important to con- 
nect the lightning rod ground to the water 
system, the telephone system ground and 
the ground of the electric light system. 

As more knowledge of the characteris- 
tics of lightning has been obtained* engi- 
neers of the Westing house Company have 
learned how to reproduce correctly light- 
ning in the laboratory and by the use of 
small models of transmission lines, farm 
houses and the like* have determined the 
correct location of ground wires, lightning 
rods and other protective means- 

Any object taller than a person* such as 
a church steeple, a water tank or a tower, 
acts as a lightning rod and will shield him 
from being struck* if he is close enough to 
it* as long as the object has a sufficiently 
good conducting path tq earth. 
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SPARK PL 







ti 



-Sv 






t 

Afore Dependable 
than ever! 

v J 



"Keep 'em rolling”— and Champion 
Spark PI Lies do jus t that. Their many 
patented features include the Stllmeot 
seal which banishes troublesome leak- 
age common to Ordinary tputk pltt ^ 
spark plugs overheat* prt-ign 
cause rough, wasteful engine operation. 




It's a Sunny "good morning' 1 regard- 
less of weather, when your car starts 
with the first touch of rhe starter. 
Champion Spark Plugs are the key to 
quick Starts in any temperature. It's 
poor business to handicap your engine 
with any but the best in these days. 




We probably won't have ■'tomorrow's car" 
for some time, but that's no reason why your 
present car Can't be kept performing effi- 
ciently and economically. Old, worn-oiit*or 
dirty spark plugs make a car act old before 
its time. Have yours checked and cleaned 
regular Ly. For greatest gas economy change 
all spark plugs every in*UC)U miles. New 
ones quickly save their cost. 



TO SAVE GASOLINE • KEEP YOUR SPARK PLUGS CLEAN 
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AND UNCLE SAM TOO! 



Buy DefE nse Stamps! Conserve Materials! Prevent Waste! 

You can add yttts of usefulness co home and 
household by keeping things In repair. Not only 
the everyday household repairs but also the m&jor 
maintenance of (he home. And many oi these jobs 
you can do yourself with simple hand tools and 
the right Casco Glue. 

NEW FREE 
CASCO BOOK 

Describes Modern Money- 
Saving Methods for 
Building and Remodeling 

Tells how to use common lumber for strong, rigid 
built-up beams and girders, how to cut remodeling 
costs with speedy plywood panels, how to trans- 
form old worn and cracked doors into new modern 
Hush dporsj Jiuw to apply wall coverings, how to 
damp-proof clothes closets, rc fasten linoleum, make 
w i n dews a nd d ra wers si ide eas i ly , make t i le-cemem. 
crack-filler, Swedish putty. Also heats for interior 
decorating and odd jobs, 22 pages— illustrated. 

Semi Coupon B± !ou /or Yvur Free Copy 





CASC AMITE RESIN GLUE 

for a ait r proof sod all outdoor gluing 

CASCO CASEIN GLUE 

For heavy dury, H tf/fwrefft/rfwC gluin.;; 

CASCO FLEXIBLE CEMENT 



For ttififj&bs and dissimilar materials 



At Hanhran. Paint and Lumbar Dealers 



CASEIN COMPANY OF AMERICA, DepLPM-342 
ISO Madison Avenue, Mew York, N. Y. 

Send my free copy of "ThoUie of Glue in 

Quildich^ Oi-ni-lruL'EmiL itJid. R-'JiimduUiiy 

Name 



Address, 




City 


Stale 



Sflwt — atiefc coupon on peony post card j 



Glass "Eyes” Give Super-Vision 

gjofrihwgd from poge 75) 

Also developed in the Bausch and Lomb 
laboratories is a stereoscopic map projector 
used by IL S* military forces. By the use 
of overlapping photographs, transferred to 
glass plates, one lighted green and another 
red and viewed through spectacles with 
green and red lenses, a three-dimensional 
effect is obtained, so realistic that it ap- 
pears possible to put one n s finger on a 
smokestack, although it has been reduced 
to 1/25,000 of its real proportions. 

As the result of the research of this com- 
pany, which was awarded the Ordnance 
flag and Navy Si E” pennant for outstanding 
production of naval ordnance instruments, 
military commentators believe the United 
States navy now leads the world in devel- 
opment of fire control instruments on war- 
ships, with Germany second and Great 
Britain third. These range-finder instru- 
ments arc closely guarded secrets, yet it is 
known they have grown so complicated 
and precise that a range finder may consist 
of 1,500 mechanical parts with almost 100 
lenses, prisms and sections of optical glass. 
If takes half as long to build a range finder 
as it does a towering battleship, but when 
they are finished neither the shock of 
thundering salvos nor the vibration of en- 
gines affects their use, 

Also brought up to a new standard of 
efficiency arc the range finders for huge 
coast-guard guns, antiaircraft detectors, 
height finders and military binoculars, 
which are subjected in testing rooms to 
man-made hurricanes to make certain 
weather will not cause failure. 

What is termed the first major advance 
in optical glass since 1886 has just been de- 
veloped by the Eastman Kodak Company. 
The entire production is being turned over 
to the IL Sr military air service for map- 
ping and observation purposes, The glass 
is made without silica, which is comparable 
to making steel without iron. It is charac- 
terized particularly by high light- bending 
ability with a minimum tendency to spread 
light out into a spectrum, and gives greater 
lens speed. 

Improvements in the use of polarizing 
methods* In which an inserted sheet of film 
acts like a picket fence, excluding from 
lenses the rays which cause glare, have 
also resulted In assistance tn the armed 



178 



POPULAR MECHANICS 





I 





forces- Laminated Polaroid lenses have 
been devised which can be ground and 
polished to such a degree of precision they 
can be used in fire-control instruments. 
The filtered rays are so precise that a light 
projected through these lenses would be 
refracted less than a yard at a ten-mile 
distance. 

Reduction of glare is also proving an im- 
portant factor in submarine and to rpedo 
detection, since the polarized lenses cut 
through the surface reflections of water 
and disclose what is beneath. 

Nor have the discoveries been confined 
to movies and war, for thanks to the com- 
bined research of Dartmouth University 
Eye Institute and the American Optical 
Company, a condition which has: puzzled 
generations of eye specialists has been 
remedied. Thousands of cases were en- 
countered in which the fitting of new lenses 
to defective eyes failed to clear up head- 
aches, dizziness and even upset stomachs, 
until it was learned that all people do not 
see equal images with both eyes and the 
difficult task of adjusting one image to the 
other wag raising havoc with their nerves, 
though their sight might appear perfect. 
The disease was called aniseikonia. Amer- 
ican Optical Company scientists have dc-n. 
vised a lens that corrects the conditior^-^ 
modifying the image as seen by one eyev 

Although Benjamin, Franklin gets the^J 3 
honor of inventing the first bifocal lens in ^ 
1775, when he simply cut two sets of lenses 
in two and put the thick reading glasses in ^ 
the bottom of his spectacles, it is only re- 
cently that bifocals, which correct near ancLi 
distant vision in the same pair of glasses, 
could be manufactured without leaving a 
fuzzy area where the two types of glass 
were joined. 

Dr. William Fe inbloom of Gpticaljle'- 
search, Inc., in New York City, has^von a 
science award for combining plastic rims 
with glass lenses In, contact lenses, winch 
are fitted directly to the eyeball. 



One i*r n sertei of 
faessager sbou'inx 
Jb ok 1 Arte* £'i m Fpi irt 
fh* V tit or? Program,. 



».Ss«. 

Precision 

THE Qjf- t/. J- Tftvy Pb<?iv 

t® sssr 

h 'T^ b op „" c ' 1 

ST fefft * *■ yiv 

are YodftCti*® 



Another New York eye specialist. Dr. 
Brittain E 4 Paynes devised the spectacles 
fur color-blind motorists. The upper seg- 
ment of the spectacles is red. Looking 
down the street, the motorist sees only the 
red or orange light, which warns him to 
stop or slow down. The green signal is 
never visible, so when no light is seen, the 
motorist knows it all right to drive on, 

) r) / O 

{ L ‘.it, o'- etc ' fl\. 



ATLAS PRE5S CO. 

PITCHER ST. 
MICHIGAN 
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NEW 1942 RADIOS 



NEW SOUND ST STEMS 




NEW BUILDERS' KITS 




AMATEUR SETS 



BUY NOW-SAVE MONEY 

¥ipu*I 1 want this etcpC 11*4- R&dto 
Catalog- the biggest and beat in 
thu tlu 3 d ! lt r fl K^t Evfis-ytliLne t n 

Hnrlio at prices thfit act the yaiCt 1 
for value in today "a iriavkct- £cr.il 
the coupon today for your FREE 
copy of this jjreat tatalog. 

Hew 1941 RAiltiw :k 4> new model x r 

fihiHlIe ii nil wood EJihit model*. G*?n- 
isi ■ !■•■». VM coinhinalimi-H. jj hy-a-ri-po.il ion. 
r> linoij Ei-ley tre. recorders. *eta nets, 
furm rudiaa. el"-. Hi>[f h rt you buy, avv 
ihia treat KalgltS lined 

Saend Eyitemi -*S S2 r a UnewU Cull 

] idii.i Troiis 7 to llO Will* W-'Llh :sll tiie 

iruiw YLMLlureHn, belter lone nsiuliLy,, 
r\i enter uKiibhi- DUtfflll. lli iNuy TrLul-"- 
Kail-- Time Paymflftt Finn, too!: 

FmElfl Tour Owe — ilH fcTbUTlnfE plw. 
iii ml rif new iEedin Kit-w, hujlde-ra' di?i- 

fTiLfnjt everyth iiiji for ihft iPuilder n^i! 

KsperirnehlLT, L* nm Hadii^---Let AI-- 
MEO Sielji >nid 

Amnleur Gner— - ,iL!i the n^iv Cnroi - 

LuunjfutiasL reeei'-er* sqa^cliiLlEed r;i- 

din :mH +• U>-£ Lru-lkla oqniltrnflTtt fnr ill - 
ditHtriua apiiLleiHlon, deienw ta*LnK*- 
liun, reaWU-nh. etc- 

lS H dG* Ittmf- — Every thing in rndki 

ic-ttl enakpii'iiDOt— ^nspluaBDo«lL b^ria — * 
nil wt Um? low tut irmrke-t prk**. A-La^ Bee 
i.iu- f-nmpleLe ftectl&Tl Flirtr*SW"i: 
Light! rifl. SeiwJ J'<na r FRIES top? 
turiuy! 

MORE THAN 1 5.000 FARTS 
READY FOR PROMPT DELIVERY T 





RADIO DICTIONARY BUILDERS’ HANDBOOK 



LEARN 
RADIO r 



No-Llriii-u: like 11 ev^r Irc-lore 

cnmplet-Fi, ButtinrlLntjvej wertli 

mnny limes Lhe uri-et! Com- 
piled hr IrivtlnE IZjmEIm .iiiLhftr- 
ill itrsdur rtbLlTsli inipervii-r 
Rhi in.. Hive* e-uaiy-tfruiuLp-rKliiiirJ 
definition h i.i f ail Cwnfraunly 
UHed rnidiu term-H, 1 fl r 

A *'iuiu.Dt , ' h ttt only, , + + , 1 



Mu*l popular and widely mjLp 3 
pt:n 1 1 M publ icntiera^ALLI K3>'^ 
own vale-able beifilitk’-r'a tKiok 
yn Hndio. Tell* 1 l*w td* «lc-rL 
•r i re ii i t h, jvnd diagrams-, build 
Beta, etc. Fully Ill^tfAtld. 
Enu-v Lif li rid r r hi ilMi I . QjlIi-t by 
coupon^ |f m yours 1 Or 
Eur uni y ............. 




! H3 3 W. Jjchkcm pivd. p Dept- *-C -4 
| Chlenga, lllliwili 

l n Snail ain jour KitEE 11M2 PC-** I : u Cntnlutf, 

P H 1 r-nrlnse 1 fle f-nr Radie Dictluai-Ury . 

J L [ eadose 10c for Radio Uyildftra' liandhuok, 

I 

| N:li ur ... . . . . * . . ... ......... * * , 

! Aiirlxeka- . 



1942 Little Giant Receiver 

tCftnEiiHji±d Irani page 1571 

will be noted that the speaker is mounted 
directly on the chassis base behind the 
large hole cut in the front panel. This 
speaker opening is backed with lightweight 
grill cloth, cemented or glued to the bank 
of the panel. The input and output LF. 




transformers are 456 kc. P types DX-5S2G 
and DX-5B27 respectively, just as specified 
in the 1941 model 

The 5-in. electro- dynamic speaker has a 
450- ohm field and requires a 2 s 00fl ohm 
speaker output transformer to match the 
70L7-GT tube. Fixed resistor {Ra) is a 
25-ohm 10- watt wire- wound variety + The 
dial is a Crowe 4- in. frictional drive disk 



City - SLBlL- . 
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£mVQURdf/mw 

^ESSENTIAL WORK 



m 

f I ' r i s mt i f:-, hlii.TUt^ UTkfi ir.f’reaaiFip 

H ■ liiHU art fumnff lu.1 J UBtErl CiL tb lis 
I T-vrry Ijh-j- W i,i j-b. uelU Liiir-, iEii^m. 

■ I'ui Liru J-:lj ]v in Ike. IjiiikEing ilnJub- 

Hp H try, T,\-horr- lumh-rr Sr'.d li rt 

hirdi to tetf even *.t imurLnir prices. 

You r.nn ^apititlize 4in E-hi-un 
r-ondltioriH ky Eupplyin^ the 
trade ^Lth HrikcTete — the new 
neSentifie maftasi-ry unit. Better 
than hriefc, yet IjrirnS* wn|[ 
eoata down to Imrnc prico, 
Fsveprcirjf. tevmite-preof, per- 
mnn L'nt, I £ un bcsmlv uf lijJot b.htf 
etreamlinEn^ aLE-enjgth and self-c-n^tJuntd hu^ltUun. 

NO PRIORITIES— NO SCARCITIES 

Diikrputc i ji r-'iVihl i> fr«[TI m iLt n ri n.Ln cmd labor LKnLv.-jll always 
he- plentiful ur.iJ luwprLe^Kl, ITaLlc'iikc-d msu ke-E. ji-DiLsLhllitks — - 
ncitt r Miid in the future. We supply c-nmplele pmiit e-quip-. 

•nerit fne Inrul mPBU liCtBXiflj? jji tifOtetleJ lerH tfTfitfl. 
Jt^ijillree hut in ndistL Jjirc-itmfcpt, E'rpillH PP to ) n fi^r . 
Write- InimecLiutc-Ly far Thi HrlkE-rttif boolc^— fre-c-. 

BRIKCRETC ASSOCIATES, INC- 

4S70 OlviMoil Avert i;b,S_, Gran it Fin pi ill. Mith. 
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NEW CHEAP OIL BURNER 



FOB COON, IMG, * HLftTlNC JTO' 

f*RlAT TDVI H ■□ M | , COQ4 VC It* HRAiS 
V WlfH CHIEF MIIHACI -Oil 

NO UPH* SHOVELING td-ftV OB 
■ SN1S, New Fuel Izer Ji-tontr Vapor- 
bilng L-;vi,ceiiT turns Cheap L;lu Fia^h 
F'n rnioj oi I oite Oil tint '"■Ithout , 
uji. UFF'IlMlj OUAHAW- 
TKtl ppnlnsfc defcelr. 3 b .QO-hCSafR 
0PPUU FQA TEHTIKfi. W4- wtfc( jft 

y4iU LL-J 1 Jl I "i yi'Jiar OLYI1 i.Lin.w- r-T flimj.ro fOT flne- 
ii iiaulh G-pt VOUF* TRliE for JTLtrcdUCdliig, fill] nmntK . 
Rend In your hr me todny, 

COj , ilO-C 3 th AvI m 



MltnPsll, 5-0, b*n. 



DO YOU 



WANT h perinif|4;Jlt buei- 
ties a profession of yoitt 
OWnT Tbeh BECOME t A 
VQVT CURIE RATIOS 1ST. 
EnjiLiraRj in Lhtn j-reaiLy 
needed p mien*: I rah run nm 
tujlh u-B IljO-SlQQ u'c-nKly after a feir wuukr. boms train: nji-r— 

no L medicel u-r chiropady iu> Iu*rJ|Uf capital r.EFcd(hj, no JiOudtt 

II? balir, AT til yCJUT. Write fur fru-e hnn k Lot, 

Stcplicnson System of Foot Correction 

afl ■■cfc BmEdh, Mill. 



i»aST all IT Y OUff srT 



CUSTOM -BUILT FLOORS -OUTt AST LINOLEUM 

IjiiuLiEiclLve desJ^Eif ... lfl. rieli-tesLunNl rirnlrirn. Hazily 
inaluLte-d over wood or Concrete! Idral fne hama. cellar. 
&h.i?w rA>y-m. r odliee! pT|i| e«i inntalll ll«autiful (.□ .Loak jlLI 
Li?nfc--vvearinp it-rrLe?i Ti]ea r Pimte n,iut Cnmpiatn Jn- 
StrLEfUyilitt ukppljfld for only 14c nq. fL (F.O.D, Now 
Yi*rk ) It'l' nri lor j'oqr -CfiUilukue- mid .tansplen todnyl 
ESSEX riooR Covering oo. 

Dffit. SA. IflO Wemt 4^nd tt, Mfrw *tnr% tlt^ 



Garden Tractors 



3 gBB 5 Bg 8 HHlg 

CeiiuLac Straiii Fijr H^mhNntUr Ulth -(iuftliiy. Lcitwisd. 
Gun JimiL-iv-i , Jh-in't lielay. Write Todoy. Free Cqe-aUi^ 
Jiilil AMtimlw. Sfc\T3. 

V, S. fLfc cftANITg Co.. A lt, Dni;o P Ffl. 



■ nc. i 
OUR 

sli-^ rar.iT, Tima imijt aiiaH i u jii laugryv-j, iif.inv 
any jmLyniiTn 3 In 14 kIiImh, tend b&nrd fm-t i«id tiB-jii-A- ifihit->, 
nrEnpon Hcnlc, NifiL-r tnhler ami much olI-jl-t Lr-f-'-rm-i ■ -n Cnn 
be Healed down rnr mmk-L la i irk -,< iul ji-- fuU acaIc frjrviiri^. 
Al so Chilli -rhiTEiU3:iK niEc-TiH'H Ln «-U-|; rAi!> h?r khr 1* Ills FLailLnl 

JLpWh. Send coin. No atnmpj. W1 A ID N ANP PAUtniSH. 

EN-0INEER5. ±IPJ>C Nur'Ji clurdi>:>: St. r KalA-fhUao. Mn-tli. 



Wood 

worKors:^'wiM 

^ ESrmfilll^Ho. HAWiod 

«EJleR-l Ioitcpt UF-tD MYr in me f fl r r-^- 



riertb ali: iL arhulcuf^: arrcir, l Rjin n ■■■ t m % 

in l-AHT w-nmk , sn . - 

MUH.3d.-H. ]JS nn| 
col^T drl pontedl Rend i >n Li- i-Bc En 
C*AFt!Si|iN tVOOD 5-E RV I C E CO. 

2 rae z. Wary fit . Pept. fli Lu. Chicago, LiU 



Th'O frnnt "Curl* cr* rF,r. 

I .-riP "lTWril tLiL J -|,r.--J ii.‘- 
i. - ■ ! "L. .**11.11. 14 
lLuUl I >if l,4i J w:,rk . 



lOOMiles^Gallon 



JurE TTlIhIlI — ECO mlLcn mi 11 HDTih of 
ti’iU-L Chi-feiier il-.iih shoe leAtheel Iti-ni s jiiiy- 

1 hi nU i‘ull pVvh h.lw inr ni ■kl3L|| li-iM-jrn, 

ceUihE tn wnrh. iiLv-iKiLn 1 , -ete Now iiuilt 
with aiiLDRiallc "FLnAtiiric Ertvc"— nr'nlbev 
ddwh ef mhqhEy ('uilinmn en^Lna 
1 ‘lls VHP trlllLL-h IIA-.IJI 111 

J can iis-i- Ji-i-LiJAiTii n r if-iiL'H 1 1 3 | i : ^ia wlr 

I iL'.ivy I.TiluHN, -u* i:l l J lent lic?iur fomf+wtuble— kn ce~acLloiv, 

-eel Enin? ru^ired— aLk-HU.-uS welded frmmu. E-!d»y te Riarks 

If hi? iie;i l- |, e In yim r 1?'«wn liamliun the CiJ^-LI^IAN. ■e'nd for 



SliifL! E 3 :‘i 1 1 - 1 - _t 1 - u- J e- r j. 1 1 : r if-nrH II ?|IE kliiKliv pl^h-lll' — • -nvi.fi ' .fisif# 1 — 
I.TiluHH, -uxee-Jli'nt liEiit^l Lomf-itctubl-c- -kn ee- acLIon , tuLLaon 
rain 

UfDITF Jf h'? ilenk , r In s-'h4 

n Hll I E frr^.‘ i ..>-.u| -w lita plHrina,. frill di-LnJIn. very E'ill-csI 

CUSHMAN MOTOR WORKS, Dept. 1J, Lincoln, Nebr. 



£ASY WAY*,.. 



Thki reniPTkiihk# CAKE: dLacavery, TENTZ 
Jei Hbampoo, wu-rlw> mu dar(, I-=h?sc 

;l ,i -iJn: ii . i-ii'iiio, ettLerc iind rn-f ply uivmr luLr 
x i l-jl! aJlktiOEln JET »LAClt TINT LIiuiL fjilrLy 



KlEiWh wi|k lire Jiid luaire, Pon'E | 'il v\* 
nil r;i- |M. I dull. hiirnE. off celor 3ml r a miri- 
uiM Runc-CTL Tlh'TZ Jet JsmL-k Cnku wn r l(* 
i.:rHiiii:i| . . . each ahjmpixi Jf-nvij-, your iMiar 
iplACh er. Jri^-rM it. .-■■iiElur, hfu^jat EO mhnfl£Ci 

Wm dj-EHl [Ijoha VVen L l ]hlN ktnifmiLLLTiA., ful | ^k^ 50c f(if *5] 
rskl?. comet »n Jet Qluc% L |||.sht. m^iiurti and dorfc Pravfn p TLLLor P raid 
Ulihiidfr. ihhki Luduy I iiLaic eTiadc «"iiik , d. 

eriun un MONrY pm 1 p*"*mnu yi-u on mt 

J tn L* II V ITI Vnkt 1 pi-ilivM xciinrio' ot 7.1 L.:ifl‘.EJOI i Ln 7 
iLiij ■■ or your money hneh, I^on't wan— <Wilfcc ti>.lj.y to 

TIKTZ COMPANY. Dept, 4S-Q P 307 W. MICHIGAN, CHiCaGu 
CANADIAN QFFICh Onpt 4S D r 2^ OOLklQI HTPEET, TORONTO 



’ — |woli#eWc, Ipw-coit power 

A nlzn tn fit j'liuf Job, PIdwv *1Lhc. rulli- 
vntn. mciwfp h,iiil, do be-tt wuik, fur nho>ut. 
33e a day, Fun-fe 4 nnfc-, trnubte-^fren. fSack- 
*il'. m(f plow Ji El, juvcriD- jic-np. J El|x1l Hd-iu- 
i.ttitF 1 . Odn-rnnLeLd^ Uac-d by hundredf i.-f 
iTitdehere, furmerj, jujuJ tryinae. fieri tl4, 
fie r TyvO- waalkx trial. Lciw fucUi-ry l?rLet\ 
FREE tn L hIuk— write tartay, IkiMLVvr ftlff. 
Co., UnpE. V’JZ, W L-rft AULft.. W ldCOImih. 



1, 2, 
4 OF 

3 HP 



MAKCH, 1942 



131 







NEW 15" 
JIG SAW 



* 17.95 



tsia at 

ill-Emjm 1.131 JJgftl CIMVT#, 
If) I.IHllI H, 1 hi 131 1111*1 EL. I H , II ml 

fickarttH to 2 rH ihLgk- 

1/4 or 1 /il JLP- Motor. FoU 

iEfE-uIL* in new c/uIllIuk. 



POWER K1HC TOOL -ColLR-, 3 Cl 8 ClPWf3a.nd il_, WirUw n liid. 

PIctim- ■oti-uI r>t«l4K- I fcnt* rental In □ ■TLs □ ~ _J , g' 1 * 

HiUi-L, D WdclI I.-.-. | h»- * 3 I'pHJ] I 'i c-.-.i-h !I f |bhMlr atmjif-n 

□ ..lH>|r>U'r I'luntrn "J Itvll drill tim' SflPil&b-fi 

Xiimc - ■ 



tiiy .ii iii Slant 1 . 



___> 



oo a 

Hu 

zh 

uZ 

o< 

<5 




Dtdl 111 T« l*ri I'r ir-— , 

OnTfSi 1 'i'Hlrl^ to ■ !.■.->* ir..„, 
4 tO SJ [■jl’rr’. | , .in J : >d VvJn 

tj|Il F.jr> wrt- |s-.k* >h. Ciir 

h>U f-i.'.'Fi Up LV-rr-T^H. 



J a>i'L -'I ^'i 1 

W dJiI L plfri ri_ MniJ I*. * "-T ti> 

[] C L. Cl I NTOnE RADIO CO 

D- pi. PM. Oi.irUL’iH. Oil If n 



[TE/.V ijl^fcWTI F 



BRONZE FOUNDRY Workshops 

Make i uiIt iiwm ni.jilntfs j. L ■ j 1 1 '■ 1 1 r. i r ■ ■ . fiojijioi. lUrWKB, lilTrr. KCoh'Il-y 
trU J|H ^vakla lil o III [firtf ti|?.vi j r i > L ■ i • J in £ 24m llfjc. F. bCnJ I Fur* 

iucbb. S3 7.Wi a SO i, fXi , S3 i. ’.n. f d U Kinsiis lUtj. Fits L'inuUr 

KANSAS CITY SPECIALTIES CO. 

P. 0 . B&l * 4122 , Dept. P* 2 fl Kani« City. IWo. 




Nttcl] JM i€S| write for your 
copy, * *Cu re* for Motor 
C;ir AilmenERj" rodriy, 

CHAMP ITEMS, INC. 

41 69 Mflpk AK, p 5t Leuli, tole. 



with hub, and indudes a l«in P friction drive 
with shaft and knob, A detailed list of the 
original materials used in this set is avail- 
able from Popular Mechanics radio de- 
partment without charge. Please note that 
one of the insulated terminal strips te an 
upright type with two insulated lugs on a 
fiber strip. The other two strips are the or- 
dinary type with two insulated terminals. 
Set alignment 5s quite simple* as the I.F. 
transformer trimmers are already set in 
most cases to about the correct setting. 
Merely tune in a weak signal on the broad- 
cast band and adjust each I.F. trimmer 
with a small insulated screwdriver* for 
maximum signal strength. If you are using 
the receiver on a d.c. line and no signal is 
heard, merely reverse the plug in the wall 




socket. To balance the set, tunc the vari- 
able condenser to a minimum capacity* 
lhat is> with the condenser plates all the 
way out. Open the antenna coil trimmer 
on the rear variable condenser section £Cis) 
with a small screwdriver, about 1 to l 1 ^ 
turns out from tight. Then open the oscil- 
lator trimmer on the front section (Cl) 
until police calls are heard. This will be 
about 2 ri to 3 /i turns from tight. The oscil- 
lator padder condensers are adjustable for 
the broadcast band only, and will require 
a very slight adjustment, in fact scarcely 
any. Tune in a weak signal at about 600 kc. 
and make a slight adjustment of the pad- 
der, retune the dial with each adjustment 
to make certain that the signal strength 
increases each time. Continue to * £ rock 1h 
tiie variable condenser with each adjust- 
ment to be sure that the signal is at. its 
maximum strength. No special precau- 
tions are necessary in wiring the set other 
than to make well soldered connections 
with rosin-core solder, keep all leads as 
short as possible, and follow the socket 
layout just a£ shown in Fig. 2. The blue- 
print number for this article is R-301+ 
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"Wireless” Record Player 

tCgjilinU&d item pjjflt jjflj 

condensers and resistors rigidly. The 
smaller protruding portion of the chassis 
serves as a mounting for the 8-prong lube 
socket, and is attached to the larger strip 
of metal with the screws that mount the 
chassis assembly on the bottom of the box. 

The oscillator coil is hand wound as in 
Fig. 2- A. The form can be a cardboard tube 
1 in. in diameter and just long enough for 




the single-layer clock wise- wound coll 
which can be tucked in under the tube 
socket. All wiring should be done on ihe 
metal chassis before it is ho] ted to the bot- 
tom of the box. A pair of phone-tip jacks 
are mounted in a corner of the motor panel 
for the plug-in pick-up. The pick-up 
swivel is mounted on a small strip of hard- 
pressed wood as shown in. photo A’ thread- 
ed phone tips are mounted on the opposite 
end and the pick-up connected to them. 

Condensers Cn and Cg are 150 -volt tubu- 
lar paper types; Ct and Cs arc mica types. 
The 700-ohin resistor is a 1-watt variety, 
all other fixed resistors are ^-watt types. 
One octal socket and a 500 ,000- ohm volume 
control with switch complete the list. 

When operated near sensitive receivers, 
no external antenna is required, in most 
cases a short wive dropped on the floor will 
give best results. Set your receiver dial at 
any point between 15Q0 and BOO kc. where 
no station is heard. Plug in the player unit 
and adjust Ci with a small screwdriver un- 
til a whistle is heard in the loudspeaker, 
then tune hack and forth for maximum 
volume and best tone. 
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Building the "Liberty” Fleet 

l Continued from poge 53 ) 

yards to minimize? possible bombing dam- 
age. Building the yards themselves has 
been a tremendous project, one California 
yard alone using enough timber piles to 
provide poles for a telegraph line from Chi- 
cago to Los Angeles. 

A year ago the United States had prac- 
tically no shipbuilders nor sailors to man 
them. As the pace increases more than half 
a million men will be working in the yards,. 
More than 15,000 sailors and engineers 
will be needed for the new fleet. The task 
of training them has been taken over by 
the Maritime Service, Trainees must be 18 
to 23 years of age, are paid $72,50 a month 
while at a training station, and must, agree 
to serve at least one year in the merchant 
marine after completing their course. They 
may study a selection of subjects that will 
fit them for special duties aboard ship. 

During the last war the United States 
experimented with concrete ships, and the 
chances are the same construction will be 
used again. The plan calls for building re- 
inforced concrete barges of up to 8,000 tons 
for transportation of bulk commodities. 
The barges would have no motors* but 
would be towed by tugs or ships. 

If our capacity for building ships doesn't 
meet the demand, a number of wooden 
sailing ships may be built. On some trade 
wind routes the old time clippers often 
made fast passages that are rarely beaten 
by cargo ships today. 

Also under consideration are two luxury 
liners larger than the “West Point/ 1 for- 
merly the "America/ 1 These ships are de- 
signed for rapid conversion into aircraft 
carriers and for this reason would carry 
their stacks at one side of the hull. Instead 
of a single large engine room the propul- 
sion machinery would be placed in two 
independent compartments to avoid a com- 
plete breakdown if the hull is pierced. It 
may be that because of the war the ships 
will be built as aircraft carriers for con- 
version later on into passenger ships, re- 
versing the original plan. 

Today the United States is being called 
upon to build ships faster than they are 
being sunk. A year ago it seemed that this 
would be impossible but now it appears 
that the impossible is going to be accom- 
plished. 
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Super Sailors for the Subs 

(Continued from page 1 1 ) 

Occasionally t however, a sailor will 
scream with fright, or tear oft the mask 
and come to the top of the water gasping 
and choking. He simply Could not stand 
the sensation of being cut ofT from the 
outer air. He might make a brilliant and 
daring aviator, but he will never qualify 
as an iron man for a steel fish. So It is back 
to general navy service for him. 

In fact> the whole three months or more 
that a man spends in the submarine school 
is a test, for he is continually under ob- 
servation by his instructors^ who are usu- 
ally veteran submarine sailors, and they 
are quick to spot any sign that a man is not 
fit for his responsibilities under the ocean’s 
waves. 

Is he flighty, or easily rattled? This is 
probably the final and capping test and it 
often comes when the candidate makes his 
first real dive in a submarine. Then he 
takes his post and handles routine orders. 
Perhaps he does well. Pandemonium will 
break loose, however, at the order of the 
commander. A diving order will be given. 
A fire alarm will also be sounded. Under 
each of these circumstances, every double - 
duty submarine sailor has one or more 
tasks to perform quickly and calmly; If the 
candidate does the wrong thing first, or 
the right thing too late or gets hopelessly 
confused h he’s a marked man. He gets an- 
other chance, of course. But he will have 
to prove himself beyond doubt before 
Uncle Sam will trust him with the lives of 
Ins fellow crew members. 

If he measures up physically and tem- 
peramentally, he has a number of basic 
lines between which he can choose — radio, 
sound operations, battery work, gyro op- 
erations or Diesel woi'k — -and he is sure to 
come out of the training competent in at 
least two specialties. As radio man he is 
likely Lo become also an expert in sound 
detection. As a battery man, learning to 
caro for the 120 colls in each battery, each 
cell weighing nearly fl ton* he may also be 
trained in gyro work and operation of the 
sub’s controls. As Diesel man* working on 
the huge motors which drive a sub when 
it is on surface, he is sure to have another 
line in which ho can double when the ship 
is below surface and the Diesels are shut 
off in favor of battery power. 
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To loam all of these things the daMOoms 
include what is practically one or more 
large submarines taken apart and installed 
in the buildings. Huge Diesels are housed 
in a separate structure and there the sail- 
ors learn not only to run a Diesel almost as 
big as a cottage, but to lake it apart and 
put it back together* 

Substituting for the actual submarine 
for early training in manipulating the con- 
trols is a hooded platform which tilts up 
and down in response to submarine con- 
trols like a regular ship, While a petty of- 
ficer gives quiet orders, the sailors arc 
taught to submerge and resurface. 

In another building which looks some- 
thing like a florist’s hothouse, are rows of 
great batteries and, like gardeners tending 
their plants f the future sub men pass along 
row by row watering and tending the cells. 
Even the intricate electric controls arc 
transplanted into the building and here, as 
the orders are flashed in front of the novice 
he learns to trim ship and control speed. 

A small number of lucky ones are given 
training in diving and this becomes one of 
their specialties when underwater repairs 
are needed on submarines. 

Thus before they set foot on a real sub- 
marine, the sailors become thoroughly fa- 
miliar with every part of a submersible in 
the various rooms of the school. 



Future Sources of Power 
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(Co ntinued frarTu p 

barrels of petroleum per ton. The potential 
supply is enough to supply our motor fuel 
for 100 to several hundred years, depend- 
ing on the grade of shale considered ac- 
ceptable. If the refinery cost of gasoline 
should double above its present figure of 
five to six cents per gallon, then shale oil 
might begin to compete, because mining or 
quarrying the shale, retorting it and dia- 
posing of the waste cost effort and money. 
Thus we have a considerable back log of 
motor fuel, but we would have to pay much 
higher price for it. Third, there is hydro- 
genation of coat as a source of oil. Ger- 
many and, to a certain extent, England are 
making fairly satisfactory liquid fuels by 
reacting hydrogen gas with low grade coal 
at high temperature and pressure in the 
presence of a catalyst. But the cost of pro- 
(Confirmed to page 189} 
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For more than half a. century William** 
Shop Tools have been "first choke” 
with thousands of mechanics who appre- 
ciate that really fme workmanship is im- 
possible without Rood tools. 

Williams" line include! tool holders; lathe 
dog's; "C J \ strap,, and para I lei -jaw 
clamp* in all sizes and patterns. Ln ad- 
dition, Williams make 
H the World's most 
complete fine of 
L 11 quality wrenches — - 

m both carbon &nd alloy 
steel types. Mill 
Supply and Automo- 
\ live jobbers every- 

\ where Sell Williams* 

Jh Tools, Industrial 

workers and me chan- 
l ice in the various 

trades can buy them, 
at a libera) discount, 
either direct from 
^ ja these supplier* or 

fj' through their em- 

ployer. Ask your 
Foreman or Supcrin- 
te indent. 

FREE booklets 



Interesting, Into mo- 
tive bonks that every 
mechanic needs, The 
coupon br Luts your 
free 



J. H. Williams & Co.. 227 
Lafayette 5t., New York City. 
Please send “How to Select 
and Use Wrencheii-^n 
hi Machinists’ Tools” Q 
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duclion is. about 20 ten Is a gallon compared 
to the American cost of five to six cents. 
We could drive our cars on motor fuel 
from coal, but we would have to pay dearly 
for it. Fourth r motor fuel might come from 
agricultural products* but this is not very 
practical because it is costly and because 
the supply would not be adequate. It 
would require nearly all the good crop land 
in this country to supply our motor fuel 
demand by this means. 

In, coal, we are the most happily situated 
country in thq world. Wc have over half 
the known reserves, but less than six per- 
cent of the world's population. At present 
we have enough coal in sight (all grades) 
to last 3 h OOO years. That picture may 
change as the other 94 percent of the peo- 
ple of the world decide that we must divide 
up. Too, within the next 100 years many 
of the best deposits will be depleted and 
we will have to depend on lower grades. 
Expenses of recovery will go up, quality 
down. It will be wise to extend the life of 
our A-l deposits as long as possible. Even- 
tually* no matter how much we conserve, 
this sponging off past ages for fossil energy 
must cease — the deposits will have gone 
up in smoke. What then? That ? s a ques- 
tion which America will face eventually, 
which many groups of people in the world 
are facing right now. 

The water power sources of the world 
are by no means fully developed, but even 
if they were, they would be quite inade- 
quate. About 10 percent of Americans en- 
ergy comes from water power; full devel- 
opment might extend that to 20 or 2.i per- 
cent, Wind power is undependable; only 
a small amount of power could be obtained 
by harnessing the tides and the waves. 

About 50 times as much energy is stored 
up in plant life on the earth in one year 
as man, utilizes in that year. It might ap- 
pear that wc could use the present growing 
trees, grasses and shrubs for fuel and thus 
solve our problem. Close investigation 
makes that idea discouraging. In. the Unit- 
ed States we would have to use nearly all 
our annual crop of vegetation (trees, grass, 
farm crops) to meet the energy demands. 
Nothing would be left to eat and the land 
would all be a desert in a few years. "We 
can't push vegetation too far from its nat- 
ural cycle. 

Much has been said about obtaining 
{Cortihued to pogc 190 ) 
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great power by smashing atoms, but that 
seems a long way in the future. Radio- 
active materials, of which there are only 
minute amounts in the earth, disintegrate 
and slowly release large amounts of en- 
ergy. If radium, for instance, were as plen- 
tiful as copper, atomic boilers using radium 
as fuel might be practical, but thcro just 
isn't very much radium available. One 
cannot say we will never be able to get 
energy from atomic disintegration, but we 
can't count on it — at least* for the present. 

So we turn our faces hopefully to the 
sun, whence comes energy so plentiful that 
enough falls on about 200 square miles of 
an arid desert region to supply the whole 
United States with light f heat and power — 
if w p e can only find some way to utilize that 
energy efficiently. 

£l 3^ 

Flying W ings Arc Coming 

(Conliruifrd from page IS) 

are hard to hold level in rough air, But 
such a wing has always been an intriguing 
goal. Any pail of a plane that doesn't cre- 
ate lift is superfluous in theory. 

Jack Northrop, among others, was irked 
by this inherent inefficiency of ordinary 
airplanes. His first experiment in 1929 had 
no fuselage, but it was not a true flying 
wing. An ordinary tail group was sup- 
ported by two outriggers, 

Northrop attacked ihe problem again 
three years ago, designing a true wing with 
the assistance of the research staff of Cali- 
fornia Institute of Technology. Models 
were put to months of wind-tunnel tests. 
Two synchronized motion-picture cameras 
correlated the wind tunnel data. One cam- 
era was trained on the model while the 
other recorded simultaneous readings of 
the tunnel instruments* Eventually a shape 
was evolved with the characteristics 
Northrop wanted, plus a control system 
that promised to make the wing as stable 
and maneuverable as a conventional air- 
plane* The shape of the wing itself con- 
tributes to stability through all three axes. 
Both (.he wing and its control system have 
been patented. The control system con- 
sists of an arrangement of wing tip Haps. 

After success in the wind tunnel the next 
step was to build a flying mock-up, one 
half or one third transport size, to see if it 

(Continued to p-ngc 1?2) 
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performed as wo 11 as the models. This 
wing is 2-8 feet from tip to tip, has consid- 
erable sweepbaok t and on its first flights 
was powered with two 60 -horsepower en- 
gines later replaced by two air-cooled hor- 
izontally-opposed power plants of 120 
horsepower each. The engines are com- 
pletely buried in the w r ing and drive push- 
er-type propellers behind the trailing 
edge. Landing gear is retractable. 

The first test flights were made more 
than a year ago and since then hundreds of 
others have been made. At first the wing 
tips were deflected downward at abrupt 
angles to provide instant response to the 
controls. Later the tips were rebuilt to 
study their characteristics at other angles. 
No matter what dip the tips have, they are 
permanent and not movable by the pilot. 

Success of the wing and its control sys- 
tem was announced by Vance Breese and 
other test pilots who have flown it, They 
found the wing flies and handles just the 
same as a conventional airplane. 

In addition to its greater aerodynamic 
efficiency the flying wing is lighter, cheap- 
er, and easier to build than conventional 
aircraft of similar performance. Less noise 
enters the cabin. The greater efficiency of 
the wing permits carrying present loads at 
present speeds with much less power than 
is required at present, or it permits the 
same power to carry the same loads at 
much higher speeds. 

Used as a passenger transport of the 
same capacity as present standard passen- 
ger carriers* the Northrop wing would be 
seven or eight foot thick. Crew, passen- 
gers, cargo, and motors would be entirely 
contained within the wing. A transparent 
leading edge as well as floor panels would 
permit passengers to watch the scenery. As 
a cargo transport, loading and unloading 
would be facilitated by large hatches on 
the upper surface of the wing. Since a few 
propellers are more efficient than a large 
number of propellers, it may be that for the 
huge flying wings of the future, a number 
of engines would be coupled to each pro- 
pellei% possibly by means of an electric 
drive such as Is used to propel some ocean- 
going ships. 

In spite of the promise of the flying wing, 
engineers can't agree on what the air- 
plane of the future will be like. Some doubt 
that the conventional tail group will be 
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entirely eliminated. One coif 
geslion is the so-called 
virtually a flying wing but including a ves- 
tigial tail group about hall the size of pres- 
ent tail surfaces. In the manta much of 
the lift of the true flying wing is retained 
while much of the ordinary tail and fuse- 
lage drag is eliminated. 

Whatever the future holds, engineers 
agree that airplane design is now entering 
another cycle of refinement similar to the 
period that led to the development of the 
present cantilever monoplane. 
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(Contin ued fr om j3age^31) 

nip pumps and sand available to extin- 
guish incendiary bombs and to evacuate all 
pet dogs, which have a tendency to go mad 
under the excitement of a raid. 

One novel suggestion for protection from 
air raiders was the proposal of A. F, Dick- 
erson, head of General Electric’s illumi- 
nating laboratories, for a canopy of light, 
rather than a blackout. Pointing out how 
headlight, glare from automobiles renders 
the vehicles obscure, he suggested that 
thousands of small, powerful searchlights, 
pointed skyward, xvould blind enemy fliers 
and prevent them from spotting their tar- 
gets, Similar groups of lights in fields near 
the city would confuse the bombers, 

“Black light 1 “invisible ultraviolet rays, 
focused on fluorescent surfaces — plays a 
big part In blackout schemes. Automobiles 
and buses, arm and hat bands and even 
warning signs glow with luminous paint at 
night, although invisible to aviators, En- 
gineers found that street lights can be. 
dimmed to a soft glow, making objects* 
visible for 25 feet, yet furnish no light that 
can be observed from a bomber. This 
would also save current for war-time in- 
dustry. Recommended for the blackout is 
a “black out sheet” of black paper which 
sticks to the inside of windows and bars 
escaping light It also prevents glass from 
flying in the event of a nearby explosion. 
Another shutterlike sheet lets daylight in, 
but prevents light rays from escaping at 
night. 

Power plants may bo covered with huge 
“tortoise shells” of reinforced concrete to 
resist bombs. Mobile power transformers 

{Continued fa page- 1?4) 
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Tool Makers* 



Qrvd uated 

.ooor 
.00 r 




TEST 

INDICATORS ^ 

CompJefe with holding. , 
har, universal clamp \ 
end molded ease* 

A V#ry hnr.dp Did Indiral-ar rpr ^ 
ge-nc-rnl loo; rcum and m o c h i n rfy 
5*u7n uSS. Tv«/a rnodcis, grady-atecl’ - 
.Ml ' 1 and . 0001 % Contact- pomr 
swivels end t?s motion con be rp» 
-veiled tar con w-cnienci. JZ'luI To-ral? q 
for fitting ienj, , jf ^ 




HratM/ 



£3p ’ 

* . • V 



D c v e ? o i! I slide and universal 
clamp odium for any posiliofc A 

hiflh- grade in j-rrumertt h b virt-g. hifjh-r 

esl occufot^j uatd by ihauiandf of 
rnen in war industrial plftnli for 
jfispc-ctpng acLuracy of machine 
wgrJc. Oovd deliveries, Writ* to-— 

FEDERAL PRODUCTS CORP. 
141 Edy St., Previdenc*, R. 1. 







Pft E t IS 



MIASURINS IH ST R U M t H T $, 








1h 1 1 n t i ■ F-=’."k ” i ! i v your lirililiy “? LX: yuil wi.nL ■ 
prnlitj.lili- Kiri I, 111111-7, 1 1 hniript idin- PtiOTO 
ENLAR&ENIChT* I -r > -i jj,.t Uthn*. 

Vair . 1 1 p ■ Sc i- n li n.i-d 1 ,-vi. Tim JJr.iL L'lh.Ui 
Jlnl-r^^r Ik AUIAHaTIC. S-t liiw-iriin ru- 
n. iwl. .\.hi GOrft.fi i.n |ii> 1 ul# I 7 - 9 L -tOWh 
PLETE. i^l-<rrri :.i rir-ruLu FREEr 

M-^l-0. |40 W**| 23rd 0t., H*w rorkClIy SIZE 



ANY 




F ree booklet 

prnrttrLhla exrencf^ of uther*. 
w .. | hCi i'.-i 1-1 1 1 1 1: with -3CJIXI VOrds '!rf 

intanniition, OrnwInE elftmamL fur 
liimnj' ninkfn Lffipinp Insi-s profitable. ^ Itasy ta 
pH AtmUd Vi - it 1 1 incfcpeiLBlYfl lii^Jnnp-r'i ^ 
Outfit, suitable fi it- L-lty or country. W rii-ft 
iit nrwQ* Start during fruit &loDm. S^nd 
£*0 for- ti montlifl (ulisnsrlptian "ULluUlIiii'.s 
L h Itac CuLl'inf 11 (new readers. onL^ > _ 

The A. I. Root Cq.j Popb- 12, Medina, Q. 




OMAN ELECTRIC PLANTS 

ALTERNATING AND DIRECT CURRENT 



fWiii rr CuTIl-fit, Mm' IdClIv h LiB* ->. H-' | i]CM> 
SCILML-S TMKATHEH, fUBLIC RUCl.DISdais . . . 
4lL« rate L i 1 1 ■ JCeuIaa, Mlcctk, All A | .t.»: i ^ n ^ 

, Cnf «t STfKIK frEUDELSi - 3-4 r* Sf.Mt VTjic*. 

■’n' hi.|r.ei Anj F«.^|Wn£ T . 

r liilIJiEiilii A i: El ' ~l : . j-rB. 

BL M Jll U Jl. T'rll IlM ■■JIM J^IL JR J ?icM-Ss! 4 T r 1 1 ■ 4 . JW U(» 

h«i —4-i i 'll vl j: n:. is?. ■■ Li¥ ir OPE iL4 9 LOV. 

TIFL'L'K.SMK. IN 4 < 1 . \\ VI. I. 1 A+I I i 



b a’ ‘ 

JI § J 


‘it! 


rw 

f: 




irS 3 | 



d; 



llliTn. 1 ^ 4 nr E:qmf£#l-P LLcixili. 

W. ON AN & SON'S 



CHi? V-"'- ■ minm.amlii.in, Sllhit. 



, arc standing by to res Lure power should a 
regular substation be put out of operation. 
m T]iosc four-wheel trailer units can be at- 
. ladied to an automobile and rushed to the 
scene of emergency, and provide electricity 
^ for 15 f 000 homes apiece. 

Museums arranged to ship priceless ob- 
jects to rural points. Such objects as the 
two-story dinosaur skeletons in the Amer- 
ican Museum of Natural History will prob- 
ably take their chances with bombs be- 
cause of the difficulty of removing them. 
An ingenious plan has been approved by 
which defense di rector s* using airplanes, 
navy blimps or. vantage points atop the 
highest skyscrapers can direct the thou- 
sand or more radio -equipped police vehi- 
t.:]cs ths"0Ugh the streets in an emergency. 
Cruising above the city in two airplanes, 
defense engineers testing the scheme were 
able to keep constantly spotted a black 
sedan with the word “TARGET" T painted 
on its top, as the car moved in traffic below. 

A dozen or more trailer fire pumps have 
been tested by the authorities. A typical 
unit will throw two two- and -one^ half inch 
streams of water T5 feet high. These can be 
Lowed by hand over debris- strewn streets 
impassable to regular fire equipment. 
Railroads are planning portable trestles 
by which traffic can be routed Over and 
around bomb craters. 

A suit with plastic- braced ribs which 
protects the firemen from the concussion 
of a bomb explosion has been invented. 
Front, back and shoulders have laminated 
plastic Inserts and the fabric is non in flam- 
mable cotton gabardine. Also tested by 
defense experts is a EG mile -an- hour mo- 
torcycle ambulance, IE has a seven- foot 
sidecar to carry the patient and a medical 
iiitpwrbirit. A newly developed “alert ,h re- 
dctWr turns on automatically when it 
catches an inaudible air raid signal from a 
broadcasting station, rings a bell to sum- 
mon listeners and shuts itself of! when the 
“all-dear” is sounded. The receiver can be 
fixed- tuned to any station. Flans have 
been considered for underground factories, 
buried under SO Lo 100 feet of rock where 
defense work can continue under strafing. 

Films from England are to be shown to 
Now Yorkers demonstrating how to ex- 
tinguish incendiary bombs. The favorite 
method is to drop a sand bag on the bomb, 
which usually smothers it in two minutes. 
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POPULAR MECHANICS 




LET THESE GREAT BOOKS 
HELPYOUTO 



mm 



t 



the Man 

who KNOWS 
is the Man who WINS 

Easy to tro-Ln yourselfl These 
hooks have helped thousands— 



FORTY POWER TOOLS 
(Juit Publlchcdl 

liulh! i m il rsitf, drill- 
lilttiu. saiodcr. Ci r-. 
nTileki- -wii-i! 1:1 ■:! i*: V . 11,25 
SHOP NOTES LIBRARY 
FLvhI- biij VuLuimft4 Lb- 

Glad-Inn Tir-w 1942 nli- 
rlcm [224 Jkiitfi'n — /Sin 
color?; over limn ar- 
tldfsi on iPKiTutyrmaJi- 

Lnc it moiwy-Bavluff 

Mra S2.45 

FURNISHING HOME 
GROUND? 

I '.uili I iiwn I EillS 

flfi i Turin I lire. err. 5I-C0 

AUTO OWN Efts GUIDE 
Ns:W hbnk dT- 

srrii ii ■■ ji i m i IcL-atrf oE 

ill rriplL- Ciu YmjJiiLth. 



ehorteuf^ Nr m>- 
HTurH: '."ir GCoin ':i b'-nlLvll, I 

Tin smiths helper 



Stimui, [l3|UI]|Cr KULlC-rH-. 

eir ...... 5JLBB 

MflDEkN 

REFRIGERATION 

fticesrk. I io service 

eSbWt 15.AB 

AUTO BODY AND 

FENDER REPAIRS 

^howH hnw io do pt'> 

ftevilniMLl Ini]?. ..... 5J,PQ 
DYKE’S AUTO ENCYCLO- 
PEDIA New Ed. Include 
Dltltli, #lrpUAi-«nglnn? 
WnrLO'ic irrcalftd bunk 

frir inert) Aiilra . -Sfi-flC 

SHEET METAL WORM. 

SHI I n^l till I Icm 111 all 
wHflflOP.... .sLift 

ARMATURE WINDING 
L , cmslriw’r|i>D wlndljw, 
r^iMSrtnB A<" * IjcJ 
MuEiiH. fiCIrtraror* , ,5^90 
BLUEPRINT rearing 
tW Ijl lllrlllllk! irL.ilf-i. 11.25 

CIVIL SERVICE HANDBOOK 
Home HCudy (nr F'tdfeiAl, 

SMrtNi. CUV UyM. . .. $1.11 
FORGING PRACTICE 
HIGH SCHOOL 

SELF TAUGHT 
4 yr nvurwlii onc-vol. , 51, *1 
TECHNICAL BULLETINS 
z-iLnfc|riailcd Mala IciY 
jif-'id N-:lI me n 

SMALL AC ARC WELDER 
CONSTRUCTION H-flH 

SILVER SOLDERING ANP 

bhazinC si.flQ 

REWINDING ELECTRIC 

MOT OKS ll.flQ 

ELECTROPLATING WITH 
COPPER, NICKEL &, 
chromium ii,tm 

FLEXIBLE MOLDS FOR 

CASIIHC NOVELTIES 4i. DQ 
WORKING WITH 

PLASTICS Sl.Od 

MIRROR SILVERING ll.BB 

PLATING NON- METALLIC 

OBJECTS .. .S1.00 

SMALL ELECTRIC 
LIGHT PLANTS, 

CO NST RU C TIN G SI. OB 



Hf AT TREATMENT Of 
IRON & STEEL El.nn 

DESIGNING A BUILDING 
TRANSFORMERS 51.00 

CARPENTRY & JOINLHY 
I j'.ir-M modern 3 1 m ; ! hada.13.Q0 
FOUNDRY WORK 

Kisji-darrl prjH!lli | > a ■ ■ .12.00 
WHAT TO MAKE 
i HU; IlqnM. 
nf iwhpUbir 

lunlreiK .. 51.41 

PRACTICAL WOOD 
FINISHING 

^Iioytk Tinniel-e In rull mlflr 
dractlDra InT-v? HnLslira$l*2S 

AUTO RACING 

C’O iwl ruicr I HR nicer, 

$i*ftltri£ m i j r-'nrns 

MACHINE 5 H Of* WORK 
l^r-L'lllMLl L'<HPk All ap- 

J miYPil lnM Imrta 52.75 

EPRINT READING 
i'l.r I||:ii-Uhn4i ]P:fc£lC4 SI. SB 

PAINTING A DECORATING 
< Jelling iikMi oeiL tiT 
com rami EiiaU'riiifa . 11-5-Q 
PATTERN MAKING 

Tvrund. inrCjil SS.PO 

TOOL MAKING 

F'np I ii*>! I i! i ic-r.- and ml- 
viinri-il wnPkOPP. .15-50 
WELDING, ELECTRIC 
ForfJC, I. Ikl'rill 1 1 , rL^.lHIlitlM’. 
lire 41.SS 

WELDING. DXYACETYlENE 
WPlrlllHT. mrllm; . .11.25 

FLUORESCENT LIGHTING 
ANP ITS APPLICATION 

|nr-w hrmki ll.BB 

LATHE HANDBOOK iMital.. 
fanrv io cmL-sIntnl 6-In. 

IjlI In 1 . BlMni'Ul-R. Iitli.ii. .^Sfl 

Five ACRES AND 
INDEPENDENCE 

ii gw 10 trmkr tfmvow cm 
Kmntl f.ktni 12. 50 

KNOTS. TIES, SPLICES 

l-'or fiTPry-riiie who ilsud 

rnp* II .BB 

PLUMBING 

I jH^lLilLlllil U3Hl lilArallllEIg l i-BB 

ELECTRIC WIRING 

| ni'li |tl i*5- ™ilrmllnfiC, . SI, SB 

HOUSE CONSTRUCTION 

E 7 4-1 4lHn, 1 .' L V «: ■ HiVHTV rir-Lip ]iL 

]]ua>f ftiiHirrisrllnri $a.ftS 

BUILD YOUR OWN BOAT 

JkLti (j\LL«lL-:i-ieo. i >r- 
j,rpltic-.-i 17 | p: h | j ■. 1 1 : l r 

li<\ ;=n h — piwIhhM 

9i;k 1 1 bn ji [ h , pjy WiVKL 
ouU»nud h df. i!ii 

nuKrT' . 11.25 

FORO V* CAR AND TRUC K 
lti'[i.iinri|: I UiR . .13-BB 

loot ways to use 
CONCRETE 

]-:r| ] in> wurk f^r 
ymETWiLE, nISh'i---, tk4V0, 
titukf annn^j-. ...$1-58 
STEEL SQUARE 

POCKET BOOK 

tnei hurh? r^r Ufllrff . Sl-flB 
DC LUKE SMALL 
HOMES 
Hf-IY Pljill lK»^k 

2|0 iKi-pi ilI :■ r i ] U; Ha . . 11, BB 



Books sent C. O. D. anywhere in U. 5. 

.lu-L HP-lLC-rk ilic I’OakH jT'Li want, welti- rfjurf iuhitiiv ai-.it uiMr^oi Twhuv. 
Jil-Ii! m :il t ll .ih . hiTil- ilt. It IN ymiT CinUT tilDuk IVIhOiH 7>iH|T|inn 

i-.iim j;. ytiu Wia&Ht |- .y liini ilw |- rh?f and icw l-alk |i a stripe-. 
i'. f-. k. niri.^r rr-iiicEianre j-i.it Ini7luih> I r.n .HNiiiNiciaL -fur altljigilrr 
rlL;ir||i.'h. A^h h?r S'lJf FELKT: muLu™ rK l-.i-5| .r> ■ I hiTajkh, 

Msum.- 

City ....... i j.LC- . . . 

AdilEVEta 

in P^n-ular H-f-chnnic* 
iY7 □ — iJtoU J-j>L HJi itiLnu Nt, fli li-^||>ii , E 1 3 , 




TOOL OF 1001 USES 

A whole toolshop in your 
hand. Does precision work on 
metals, alloys, plastics, wood., 
horn, hone, glass, etc. For 
your own hobby enjoy- 
ment or as a gift, 

Use& 300 eaey-to- 
change accessories to 
grind, drill, polish, cut, 
rout, carve t saw, sand, 
sharpen, engrave. 25,000 

r.p-ffl, Wt- 12 os. With 7 Ac- 
ctuscrits. postpaid $lS-§0, 
on 10 Days J Money-Busk Trial. 

CHICAGO WHEEL & MFG. CO. 

1DB E- Jlb-rndeert EL C^iCJiJfl. 4 1 F. 




NEW BOAT READY! 




OK-4 at Home 
in a Few Evenings! 

■Hi'iid'S ECJ] ■ <> >:■ 3 :■■■ i : -: ' pnrEablr OuthihiM M \.\K uJ^-3 

i..i .jk:j 4 .i :L ii 1 1 \ iiriil Llurll i- caki-s rriDl-uu up In !l II. EV, Hart himE 14l]. 
Vi’ui^ihs oily Tli Ibi. Ketmufthy. U<ir|>eiidii lilc. K I \L i;fal . I LfhtOiir . El.rnnKF^L 
4>r iLa kin- 1 ' Ywi « .h t'LlLlil IIP. I’-I > 1 1 . ninrkL*, [H'ffKilx En:ni^ in a 
r (-vi i- , i‘i.-i j I ii j;?! r n :■! hit paiL-nU'd i-iHupluCi cHiuETmL-Eltin kLt anil hw 
nearly HALF 3 LE I c TULKU'y a ? -:-.-]ii Ihl Inn. w 11 i i-k ^ nirHllvFy . (5-oUutt MdiSln- 
xii LI K I -YAKS Eic-an Ik m 4 ~y Ho. . . a I SO -1 f-nr nitiliir. nil. iki r3 
...iU’ii;tifi r#U lift. 3 Double pudiUc or Ontm rnw mtliriri wislurum Kii. 

IVriC* f-m Fn-i- pul Lxl'.l ■. Illii'SlraSeit rlixulan. hiw-fai.-l^r^-UJ-l'tni ih^km" 

mead GLIDERS. 15 So. Market, Dept. B-32, CHICAGO 



Tower Cost 

ac&vBUILDlllG P 1 ATERIAL 5 



mi::; of forkheceit r^aii^e uw bis 

bilitj* 1 .-; today tti bakEdiiifl Iniii UhI ty- tlijf 

r>j?EirjrLiiniitr supply iivii Inrall y riUifi*:*. IfT-w^cout. 
ptrtrtaicipnt. flrc-5iLfc huildint ipntfl-rinlfl. 

OtTt HEADY TO SUPPLY Ihir. demand ill >'qUT 

loCJLllty, Y-=.f« f|L|1 Ui^ild up r t-mmiJ-lfU' enml- 
om irduiil fi-^s-iei a jjinfc-tH 1 mudninc nS 41^0-00, 
ISVFSTinATTv— Now Is. the- time to RY-t 
rc-ady. Write today fnr our his nr-ur cuLt£i]oR 
'■ia. 72 and t-aa-y paymDnl Eil:in. 

CONCH ETE EQUIPMENT CO. 

SI i Dllaw-a Aye-. Hdlind, Mkh, 



MOTORISTS Wmtd! 



TO MAKE TH,S VNfQtfE 

GAS SAVING TEST 

Will pormiE us. to K^nd you at our rhk 

the Vaeu- mal ic , s dc?v which outooivm 

i v i-ry w hn. re arc prBisinft? ImataJI it on yo^r 

car. J ■ . : u Tituur ri k. Unk-hA 't (rmiftOoll.iT^i ci!F 
r iraa hillj by MiVmff U [I to 1 an ifjjflylllM: COB-* 
fuuiption. pfifta mere dulekor pi^kun ami 

TiuLtrjLetiJjh^c-atP&a, thett st FJll foatyan naEbmjr. 

^AutGJvtoUti Sirporcftarge Principle 

% r ai.Tp«mat if f-a d'iitersii.f J It opoMifcefl -an 

tlic-Euricrcbarrc frLbdpEe by pidanrnbcaily add- 
SnffatharfT^ ol i-T|.raoi.yfrrn.de‘awiLlrVit? frcun the 
Cuter nir LnSo '.he btortof thfl ynsmiilarc. It b 

d-mir.’lj ■□l«mii:nHR<1 ■.lluwn 1 h0 RirUTTrlO liTFi.lhf' 
thfli-i.rr'Hiapii.r iii-iiliiitrtrdC'O'infi- pi r^irarj’d, :- ; *Tnn 
puioMT cn xaq c^( P .F-jii^i1*JCMtor«rlpra«Drfl. 

AG I NTS 

FOR INTRODUCING, fa i-jV* ■ pplmdid n^Ti^tinniLy far unui-mil UlfC 
and pmfll a, ^Tr-iycar.trupt . tmstc^r nn-npr alHWIKdt. Stnd raineSJid 

r-^ilrpHfl n&Wf-fr'rbiirmQp^T staking b^w70iic9n-RetyooEiiFre4+ 

Tilt Co- F TS1T-C41 W. State Street, Wauwatosa. Wll. 





FITS AIL CARS 

C-fnip.lnirl.i»dnf F.lTrri 1 dr 
1 ■ i -i- 1 ■ ■ . I . . .> i m|El4MulliL- 
aijn Iv) anil P. Tp-i lit 
I-' >- ->v hmP 
quick bi.n;1i.lleiltv|ft!iy^ 
f dc tm h few uii^ii'. j.h. 
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* wrrilfTfl 

t -Wf' l ?J ,;^i 

l — *i« a®' J^L TTJ^IV 1 * 



msm* 

\*w* 






55* 

^ & ct ^«‘'Swhtf cfc< ®™T^ i 



Sftsrw 




FLUORESCENT 



Wholes ate Catalog 






nn^ r 



Direct from Factory 

Thtr meat corni'l* l-r: fluwev^nt cstnleifr— 
llitdnir |!>H.iuhfui, aecsssniiH.'H r kJui fur hl^/ 
iyi^i Of UuHriM^nt ||K 9 |,tilV— lnoludmfle **•*' 
Sit jMtrhBn. and iBmp-s-— a-t Lnwcat 

ivh-iiLe'.iIc Triccy cliriiu-t from if-p^iiary. a era 
\ii imd ijinfrriinL Berulcu rn:*-i<*>. Ii easy to 
nr.Kvmbic. iciHUiLL, and bpU t* opiate fiimrrp- 

CI.-11 AOL-Opa f4ir lUi tiu.il r BtorMM. i*tti:rlu*. 

oiri.'eir and j-nnnH, Scotl frir I'ttEL e.iialotr 
and EE.iHjjftT factory ru|?r*MnlpU™ plait 

JACKSON FLUORESCENT SUPPLIES 

421 W.ttHiidDlphSL,Uspt SD.ChlciiOjJElflOia 



MOTOR DRIVEN JJfaMt SHAFT TOO! 

at onFy 

?14 ,! 



% 



j i - sin r 

m afi 




WITH FEhCtL-Si IE HANDPIECE I 
L, FINCER-TIP ,F CONTROL win 

jjlfrntfun- nnrL profit |i*' dwT'E -i FORE- 
DOW FLEXIBLE SHAFT TOOL, J>f- 

| : .■ i - 1 j i J4 Cii ILTILl I - . :J:i, LUMJ; U • j ULl.-:J V , l I IjU] v*! U !■' . + ITiaPt- 
jo.mi.ly Lel Iumilc nr ahnp on wtmd. mutul. 
plan Lief., clu. . . . biHiBllivt 'Ti Ittftf-iLp " 1 cuuln>L 
c\wy uti:tWb.jbLlLly, iviirjhA^njc(i.'^ vit\ v. Y-uu 
y r i 1 1 ■= f h |ki| I hJ| , |iiLl], tnsruve, BJiiLrpen. bI-aL. maw r 
pIctiiD. fliind, ct<u L Intent far g-taas titL-limpr, 
FTi: m -sc tt i nii ; lii 1 1 Fin I nFi inj? Al*%, psnHU, r antLnff n. stu. 
Corny UiLe l*yrCiil'iLi- Workshop, inn I urim.e R(l piece 
3 ic:L b.:-jiu , y jflii-c , :== ] ti-. i !}L Order today. tic-mi $1.00 
«.i(JtC,O.H. .ndei.fHtC' Ntw ComjffutB Catalog 

FOREPOW ELECTRIC COMPANY 

D^pF- 313, 37 Pork Plow, Hew York 




BIGGEST *1°° PLANE 



IN 

EaiiLf bull 

Glut E 



CUVEUHD HOD II K 



INC.. <133*25 lesain flu.. Cleveland. Ohio 




TYPEWRITER 



A LITTLE LIBRARY 

of Useful Information 




A Few Scrmp^ P 044 S 

TheS-e bookish have boon carefully deiignoJ to fill a 
tong felt dflrrtiiid! for instructions for mating things and 
dpjng tho a very day [ob* ground the ho in <3, 

Only 25c fflch, or 5 far far $2 



PHOTO ENLARQEHh - Shi?*:» 
you I sow id nnn he fuuir iai p- 

fr-n-nt cr I iifCi-P:- 

OUTflOARO RyrcAanUT-Fmic, 

V-I'inu«m Iwt, L-* fi- Li»i it- 
CL CCT n □ I l laT INb — CDTRWr. 
FiiffcuJ. i iatiirii I iim, fi-uld, shi- 
ver 

POWER TQQL5-TCulii|;vOTKr-«*wn 
v, utIliiMim nufhliiti: savi'a. 

in i i-i' ill.. i lan'ihh, can. 
WELDERS -Occult*" on T^r. ..n,d 
SriiDi wrfd#™ for lid %'olt 
A.C. . 

(JflL fl R E □> CQN CKE TE OAROEN 
•F U H H IT U B ^ — 1'nllLPV. 

tici-iinJie?;. bird. liatFitf. utiei- 1 
limlL iiLltr. 

Brno Hovfl*S~C«in ny i.ou^n^ 

mLliLniun:- 111 - : r.»l«l|LH, HUirlil 

an^tLm^iLt hnuKci of ruatlo 

rlCTil-ft'li. 

F A H'bI A tAftOEW TRAOTOUK 

— Tu-i^ I i:i :-I :iit- > HU t'ULI bU I I J 
fir-cmi n3d iiuEu |«*fL*. 

TAM.1 bE NMY-Fun *nl T*n?fU in 

IJii.MLiiLlLi" IlMtlL -rnjill ITli" 
mil h. i:sw«-rt ipLEk how, 

AUTOMOB I L F K I N Ri-:.liMI vy- 
:.n vLi iic Hliorlrulg- i.m 

: ■ ■ — i n i jh I rapfrrit-nra. 

CLEAN I NO FORMgLflS-Pn'T- 
u i .. Li Cj|A ffll wo^liwnr*, *u- 
Euh, tintlHhlK. pnpeTi TTIIK'i. 
riinpl.il^, 1 -tr-. Al>0, huJtpi. DLld 
l<lLflh‘IE- 

tO*rrtET 1 0 FORM U L* S - Mv k.. 

iiriuiUH , I ill lii: il-. OEtiOT |ir<hJ- 
■j|Cl% fnr ifii'iThi'li Hii+L LO F. n J 1 . 
tneftiuAE |T|NDEH'S -!lull--l 
jiiKiir 'fHWii lj o.i nro (iJidtm 

■Ikd IfirLl'l |!i>r*Ern. 

tea tflalHE 4, TOURIST CmT- 
TJLCt'i— 1 T-ivn eAblnn 1 ; hoa*rrsi| 

|iir- 7 ;i:^|Lhlh-n PDttnCC-r. 

FODD rfrODUCTS FOHilUL^^- 

li I IT). I i>r-i: ii I Eib fur Fi'LTliUi 

| il> ■-■>+!» II I PH . 

tJlfi&tH WOOOWOBK. i fUR. 
NltuRE- fPILLiS.p.r fwnilLieni, 
EtpIIihhk. fui'.i-O?:. 
ioaOEftlNO * Gnrt^PhlO-FLiLI 
Ilf i -r.K'L' CU I Inf'nrniaHniiii. 
MIRACLE HANTS-Cm* 
I'luncH v." ii I'.mit Hisik tt-Ik 

J-Hiyif DWil 0.1 Hill'll I : ■:-■■ . 

HOME W^K Df PCI RTU*! (TICS, 

— ^[Pindlirrni-I iJl-OjCOlii -VHlthi 

jiiiL'.'-r- iwwHiUiillii.'fi- 
TELC^C OPES — Ei™ 1:0 fcTLrul 
Kll- n rid .nn\0 D1 iJTUf fUJ 4 

In. EVncrfliifl iy|M\ 

METAL r LATINO A COLafl-llHli 
— |-‘v;j| iiLinl rorniialjia- fin- 
otpIIilit, l'uL.i 1 1 1 i!j| |>l;i|"i: 

muLfl]. M 

FA3-T 1 CE TACHir ~Pi?Mi|jlo?U 
drl^lle Kill l?lkl I III l'-l= aiw| *6-U- 
in:r ^‘Iphh-I': loo- yarht, 

ES.TR A ROOMS IN ATThC-A^il 
VklUO- 10! ^nur riiWiiD 11V I 'll I Ml - 

Ins extra ruoma tn jllcIo. 



HA41MEHT PLAYROOMS ’ 

i kill- 1 B.icrae-1 Lvo pluyrcHjm In 

vniir I'lHhi'iiiMril . 

PHOTO PRINTERS — Tur HrRl* 

pmlv^jjALiBl and uninii'np 
l-.hcitn^ra.ii.lLi c-H. M C CT ti t I v U 

iPn- UT, M E ■ I I F 3a»fHHi'l llltii-J 1 . 

InurNO OIhOHT— T hfai I t fl. 
brut Ul> an. ft nf 

(■nTiv^n-. 

traiifdA "LEAiiri'T 1 'luiif defir'" 
tioDur trailer; liLaiicy 

irnlleR. 

metal CRftFT ^.nrnilDlPijfsmn- 
llon« Jut nnnhhijT nn-vkllLL'a r 
u>.:' TilL krtlnlH. 

MAO 1C FOR EVSRYROtlT-KliTh- 
nlo- [j , lnk. r - In puiil? ymr 
rrbi>3irla. 

canoe i no i ifiw-iu-bui sri»i r rf-p- 

h:i 1 1 -v I II IR.fE. fTii iikrll an I vpi'. 
liiLl-rfl vn UH FUEL, cost- 

PTH-"llC-OlS Kin*" cnn liHn® 1 
rurirane. Ii □ nd 1 1 drati*. 
Th'nfiilinr firiTPini:. 

WOOO TURNING -1I.I-.V ;«1 line 
LaollU BIMl rhlMUla rrirn«-llY T 
TWArriNd i M all aNiMAlS- 
1 for bmturs, EifOpif- 

Inc ball. iirL'fthLntf 

nKlIilb. 

MOTOH OHPVIN Iflcpfll-T CAR 

--Complrte detail* un 
pj^.fio'.vcrn.J nari also motor 

TRAIN I NO YOUR OOU-Tr-rirti 
vnui do;, r obuijicjicu, trtoAh, 

ii. ilh i i nu. 

AlilALL t ASTI W QS-TItma FUinll 
{Tin or tl<K-ifir [uaurt u» 
melt rrvpffW'r. allnv-F, 

making Muncy with hand 

LOOM — CunatrUrt! nit Mn^ 
luom for I ir.r ni" : , 

hlTHJij?,: IrkLtier iiupL-LCJO-I,. 

iiiiNC i nti w'i llp A pe R : I u ka 

ryf I 1 ..: if 1 1 iU n^l inp; n l.-i i IwkW 

io rurtnlrh Kouf^. t yuur 

homo. 

R ftC K'r AftO QARDCHINO — Rn- 
|i i- i I ii |- uni I ii J:i i i: i i.jj . 

iPLAIN ft NOVELTY WOOP 
FINISHING 

$EH tUTTIW &— TTftW to Oil t nn>l 

TOllb-h hr(in| I 'll rh L .*lilU»i HU3ILMI-, 

BOY EL ICTB It IAN -Mid r V t 
Eftoior-.. i oL up lion o, -vo^i 

iii, if-hfc-[ I lib. 

cun inc leAKY BASEMENTS 

— Waj'K bL'hrk ikll w+iil^r. 
SI FT. SLOOP -fomjiJcLu coo- 
- i r - . i. ■ I km:: I N - U 1 1 Is. 
WORKBENCHES »MQ Tp^L 
tAfilNETS Fucr wvrklt*nrlf- 
iy.t. h 1 1 h fur bunu: repnhra. 
tnol, rhy:-'. 

1 1 Cl fj-i w r UN AN b PROFIT- 
SS-ifei 1 l-iw il i: n iii inL-i-i h. Ih.li.j:^ 

fop cillld'j rIKiRi, clfriirhCui-s, 

uyfj 



CHECK TITLES WANTED— CUP J1HD MAIL 



POPULAR MECHANIC} PlfEiS. Room JH, 200 I, Dnlario Sinai, Chicain 

F^nd mi- "LILtle LltlFSlry ,, tasuLLptH rhvcYc* above ] 

Sili?^ f^ir Surd £.*>.!*. -.li-i .^. □ imLaUmian 

II-TISlT mirCOJ 



Nam* 



AddreEE . ..rrM . - - - t . „ , + r H f * ■ ■ - ■ ■ ■ ■ 

Clt^ BMW nr 

t *■ - On urdinra la C^n-n^M. Ue*l« and mil to r^Ltfii. enclose rcmlLtu?>ru 
□Jld I ■ I ■ J L Sr-. r. lUT piM-lAtfC- 
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POPULAR MECHANICS 









Fountain Pen Produces Ink 

Water 



iRREL 

FILLED 



Water is turned info ifijf 0 * il flov** over cartridge 

& nf 

Only water is needed for refilling an 
ink-making fountain pen now on the mar- 
ket, Ink is generated as water flows over 
o capsule installed within the pen near the 
^joint?' This capsule, which is easily re- 
placeable, will last the equivalent of a 
dozen refill mgs of an ordinary pen. The 
pen is handy for travelers or men in service 
who may not always have a bottle of ink. 

Z( 

Third'Dimensitm Views in Color 




OUTDOOR 



MOTORCYCLES 



Only Indian offers * 'Spring Frame" smooth -riding 
comfort anU safely T plus new streamlined beauty. 
National Defence my mean a wait for one of these 
great I odians, but your I od Lan dealer will -gLadEy help 
you get more service oy t of your present machine. 




--If T«n carry* Mftpbk'ff Witer-pMOf BaSlch 

•' box In your Ata?krt« 3 y vraiur-pjuuf 

ji — IwHn supply for fli^ml dMS, MuS* <rf 
pramJcsB t'Him, Ji’-lnth in iisatijecif'r. Only 
v oracat poflt paid. CSoLusie 

Uklay. WfJfc fur «H>ni[iliiLn J-'KI-IH CflUlI/O*. 

Marble Arms & Mfg. Company 
^tneMaAYXUad£tone*tal£b.u.SJL 



ASK YOUR DEALER FOR THIS 

N£W FREE BOOKLET ^ ^ 

■Juin-patkvd with IdfBA to Mp y«l Jfrt more ant j 
u£ any niafcp ol im (rtortyfiifl. Aik JolflP Lc**J Indian ■ 
denTur fo# u ffrrt tttftf* end Indian lltOFatu™. 



INDIAN MOTOCYCtE CO., SPRINGFIELD, MASS. 



* PRODUCE the FRUITS of VICTORY * 



Shown by Television Screen 

Tran smission of radio pic lures in color 
and in three dimensions has been achieved 
by John L_ Baird, English pioneer in tele- * 
vision, as r a result of applying principles of 
stereoscopy combined with complicated ' 
color processes. Still in the experimental 
stage, the present screen, must be viewed . 
from directly in front and can be seen by 
only one person at a time. However, the 
colored pictures have the qualities of depth 
which give viewers the Illusion of seeing 
into an intensely real world. Pictures 
transmitted from a nearby studio included 
a bouquet of flowers and smoke curling 
upward from a pips' or cigarette. The in- 
ventor has now turned his efforts to devel- 
oping the invention so the picture may be 
thrown on large theater screens. 

MARCH. 1942 \ J 

„ tft L 



"*«* ftoLENS Defense Tods for Today's 
"Soldiers of the Soil " 



HOI 



Wl-Lta ,l\jT 

BQLChSfltftDUCrSCQ. 
Dv\jt. FH 3 
Pert Yi l Jihin P ’i>:n, 'hi#. 

GARDEN TRACTORS . . 




an n arbor 




US 

michiqa n 



"Citoojmin; 
roan CAHttW 

Writ* r rkip 
3 ? P<7ffC- tsrS i'ri 



FINE AMERICAN MADE CAMERAS 



'"7 



A--**- 
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Roosts Hung With Sash Hangers 
Are Removed Easily 



SaSh 
1 AN G t R-j 



t Stutemnnt nf 



ROASTS 



Fewer SuLi-iror^ft outboard motor* will be btiik m 
1942. Those we do build, however* will be gcmdne 
Ji:»IiI]«oi'lb — DEPENDable. No material specification 
changes have been made which afTect performance, 
N one of the famous Sea-Horse features is missing. If 
you are interested in outboard motors— new or us?A r 
service or parts — see your Johnson l>eialf?r H You’ll 
find Ms name listed under ^Outboard Motors 1 ^ in your 
classified phone hook, 

JOHNSON MOTORS* 4TO Perilling Rd., Waukegan* HI. 

mfo h t+ff-iniii Afuiu-r^ of Cdna dn r Ctmtidu 

El AN D Y CHAR T 0# ] * I 2 Btwldft. Frssft Eh m 
1 ■ ■ til* ppmn, C'ara.|!Jffto k 1 1 l'I i l and apcciflcutionu. 

mvV _ Wriw £w youL 1 c*py tadny. 



Poultry roosts made in sections can be 
removed easily for cleaning if they are 
hung with sash hangers. The hook part of 
the hanger is screwed to the studs of the 
poultry house* while the other part is 
screwed to the roosts as shown in the cir- 
cular detail 



iota il— Everett Ha: 

a . </* 



nson. 



New bind* 

Hold! f r^EBl 

Ibt! idi: u 4i Wnj,'! 

■ i 7.1 .i It: [-■!■■■■■ 
Capacity 



Camel’s Hump Stores No Water 
But Plenty of Fat 

Long-held theories that the camera? 
hump is a storage place for water have 
been disproved by recent investigations .xf 
Instead of being composed of cellular'" 
spaces for holding water, the hump is solid \ 
fat. Some water is “generated” from it, 
however, since the metabolism or burning— 
of one pound of body fat gives rise to about ^ 
* a pound of water. The carneTs normal re -5 
serve of liquid water is stored all over its- - 
body, as in other animals, and the camel Sj 
.can also store water in tissues under 
skin. The water reserve in a came! de- 
1 pends considerably on the availability oO 
salt. Deprived of salt, camels can actually^ 
become intoxicated when given pure wa- * 
ter. The only recorded analysis of a camel's 
hump showed SO pounds of fat This would 
•yield about 10 gallons of water when th(^ 
fat was drawn from the hump as food. 



5 nfr at ■* Hand 
JUST GUIDE ITS 

Mutt like 1k*» iruv I'H 

V&u tvcT UimF, Nil -CM sn el'- ■■ 
l'kn-K)ll4H* ■ ■ iBjf 'lightly bc»VH3T 
i.v.in i *■ i J ■''.■nl'if ... a 

1 J, !!| tkil Li**. M if-Ts.rL en cm. 

1 " Iw 4 i Unrlii ill :.n 7 
NMl* r.r. Ill c -wm.lil^ in'- "f 
.in |:liA 1 ini. -c |iir--s 'vu r ia •;> l>S 
■ b -rniir IniEC.-h FLum ".'Ml 
fllmkiw n mliinLa . . j mtr P?pl |l 4 
Mudh •phii.i to PlnA>j *141. 
rlturrlilv liuiU . . . uni I-' l-*y 1 ■ L ' - 

iiiE nirlM . . . njtvrr nr>- ■■> lllllC. 
r_miU r 3 La liiti-M-nt* ij#«l|£j|i^- 
HJ llll'^-LIl It '.I iuM'I'lC*-. fcllill^rE, 
Nnri-^ ur cPhlH-imn. n e(-.nl| 
n-ni. 1 i '!>u lifu ■••-r.ij f** 1 



Paffiliin. 

Ij.T'nFhn 



Lin-i:fl V, 51 . ... 

‘ ■ ■r.WW nl^tJ - ■ 1 ■ i ..iriM.r 

I W^_ v ■ o i. -i >♦ 

‘iwni 1 | |;|V * mqtu-na w, 

S'. B. ParmC ^-irifei p , . "P if PM 

filhn- FaJinfr i : -- ' if p|.,| Op f. -ill, ■■■.; 

dremel mfg, co. srsrr,.r M if "^ ti 

B+nt. inj-C B.^JK ■! l-r. 1 . 

a * Cin£ . n ISC Q* 5 I N 6tut t d v. ■ irlHi, 



'Hiii «hDch-n-a*f 

lii hil il« d avt. 

"P jmi -cc-c.l-cd m«Eqr 
Esn'l DVPrhpBE 

'HM bll-lH& 

Hfi nr'nv^ 

'D> MAmirjilLK 
hi^l inr cnl mrma- 



ICefA'i CUnFa±Mtd Tltd lixAdlM VnJ Ti ih* jhr.p 

« !i -^r. I ^ JbiKi, Tar nurffil mnJUiiC. EApI irlfir- rtrirms 

m U ..| i. r i-J iFtin* ■.■^'l.'iii eI:iii ur ■vHJ. i j-UmP i.p < »-■ 
ph ii'pAnlnE. ruutLlif. ■'■ihJImi:. >Billiuf Mill ■ • l|i|ml-s.'il 

■ ■! l^-f H-p lll^lir* d..r-.h v | in ■■■■rL .rt ! ...vr^rsiL- 

I.-., W+rlrtl l^ihf, *1 <. ue .. . I'h. . A.^-k .#4 « rvillft. 

■: . .. Mndp-I r uri>, ..1 I -I -J 1 A OAT 

trial If ^ .M>r ii^..lr-r .-j-i-p* 

.11 jL liarf M- •!■■ | |<+. -.i.Si-r . . ^ii.v |r r-i:.p+i II 

k^ujvhJ >.-i*\ Vl. "-ml "ill ■ *! 2 >n n I.p-I.-mi-p jJmp 

jil'pi jhiiv v\ t&J-s jlhs .iWE -'ris* rlftt 



([To karn where to buy commercial prod- 
ucts described in these pages, see the index. 



DREMEL MFG. CD 
OepL T-112-C 
Haflne, Wli. 



JOHNSON 

t ' SEA- HO its as 

^JOR 1012 



'Hew improved. %et$Uc 
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POPULAR MECHANICS 







THE BOOM 
EARNIHGS 



WORKS OFF 
111 VOLT 
ELECTRIC 
LIGHT 
CIRCUIT 



IS ON IN WELDING- 
ARE SKYROCKETING 

TTltiUB-UlLdu- Cl I TVtOrJi.TS hjl'P already 
left their jabu arid uhupu Cujtel 1 'iMur- 
time" inijf In planM 'JtVutpd: (-u de- 
fense p-R>diK'1kin. D-n^lk nn tiMijh bniLd- — 

iHR h Mirks, jilrptunps, munLitoDn, etc, 

ALiia, in slae erection ut pfcaoiH.. 

bri«Jflfe i^ipH I =■ :i«:l Li lai W«fk, i-Hl, Tl iL.-. ere- 

hI*h Jill aifl iih‘.l.-i I l^i-raPtLimiy T>i j* TtlAIL 

in ji^L Ln (he weSriinj: biuinci;^ tIijIlL 



lot (P«/^ ^ 



EASY PAYMENTS 



In tlsc-Lr own comninni tU>Ji E and. Luke over Lhc work CTip-eP 
ti :i-n ti.TVs' Ip ft behind- N<i . 1 1 - 1 ■ ■' i . 1 1 Imi rilnpr is required, 
rc?n naw with Ihf- new IJ-VS’AMH^ S-uptr-CjiiirFud Trnn*- 
(armf-r*Typr- Welder that wixrks; nJF a 110 \ r uLt electric 
lifshl rirau.it, men without prcviiPUK experi£ili.'e P by fol- 
ia wing Ihe Himpli 1 , e-anti he tiame i nsEru-r I phiih 4-4!:u c|ijli-kly 
da. finiihed repair juba., In thin way yi.Hi r=my lii ynnu^Lf 
to i jUaili f>‘ for ft biff pap x*b 5ft tZie defense induntFy. 

WELDS BUMPERS, FENDERS, 
CYLINDER BLOCKS, BODIES, 
FRAMES, ETC. Does Farm, 
Factory and Home Repairs 



READ WHAT USERS 5 A Y 

Electrician says: "It h the h-c-ifc w-Diuir-.u oakllt." 

1 wnli LO I i-l I yuu I luit I '.Ih-n ii.-ii aI r:ii..-H| ymer -wi-hl ■ 
1-ifT nal Hi L I 1 ’ ii l!T ,- i‘iI mr-ny |>- , -4ip'Jv. nn-l Bln <y nil 

■ ::ti chi wink me- Hint It dhl the kir*i vi- l- L i j L i ■ k Jbh 
tlu-r ever m iv- A. L.. H/LxcaL. ('"iin.. 

Ifrec-anic Praises Welder 
I have received my Ysi-kdar jnni Ih-:l Lc VL-ry 
Tib L»i-la_ J . .in .'■ I iii'i'l i.i n il . ■ i ill L- k-:-l rin-ijin ti;. 

Ir.iali', hii 3 i - : i .1 ii|.‘| -n.-4'l jjIv a£:- iihrEiulJiVhii Eli 

n-LhiTH. I'. C., I'l.a-rj:, K- 

Hvp«i r ihn-p nwnrr TitIIr AbisuE Djnn mic 
t w^PlI LO >-»y I tipi'MiM n TPImLf S-irji|;i.' ,ir.il 1 
■*m mnra thnu ^tmfiinii vrlin Lhe w. niht. II will 
da more thnn yam uey. C. r., Qyller, Oh la. 

GreeLrtE V-a^rahlC- OuHil 
I ISTiUmI. vay I L :-. Elm J{ rt-jil h>1 |Mir|^itik- uLUfit. bh|. 
in. i ii i ' i -ii l-l wl nib 1<i ci-.vr.- Vni« r I < ^ F>Ut mi' mi li In 
fiH :i iHh.--.LMT W. J. II.. fit. JokiriJ !S. ]S.| Cun-ad?'. 



Many wr-ldr-rs malte us mur-h ng Sib <b a 

day, tti-pair jah:; iLhat h-^iti kin- d^>™> m Ulilp 

an h.i7ur enn nhabe an taiaeh hr. 
S£i.CO. Any auriiln r li T jpb^i f?iin bv 
(tune ri'HlrL’ pd i<’ i-L" at I y with weld m ft. 
The hVXANllll S u pr p- I'hft r-g ed 
WebSpr,. ih???piLp i-la KPCT-ice-abSiStv, 
fh- juj ca-sily [ia.rt,nbtp it can be flnr- 
ricid aennuut by ii.inaL filial k n 
ri-ftlil La IIlu jjub. Tkit; is an :nLi3E-d 
fenlurp whuM vilLup yau nil] ap- 
preeiaCe anec you arc in wr^dlo^. 

WORKS ON IRON 
STEEL, TIN, BRASS, COPPER, 
AND ALL OTHER METALS 

With ihia Wn-ldr-r you can v, nrk an all kSndn t>r 

mctiil nuk hlt'ig- \vaJI ht.itiip yuu yau can c ii n kLc- anyth iur 

and i-P ilhi tune nt aLL you will he ablp («■ da finiEdicd repair 
fubi? that ‘wilt <Ld erpdiL tu ^scjir-r-L, 

DOES METALLIC AND 
CARBON ARC WELDING 

rVui bo- ii:-. .] -enklently en liach typea nit w-nkilLria. 

Tap MM Of OHLIIK Il-.i- TIVNA^IIi. il i ■ ■■ r - I a 1 1 ■' |- ■ ■ ■ □ 
Ti'eJdei k*4 :mi;.KFnkLy j-u-iv— i im] i unly M C(rw i i iiI h 

nn Tiai.ir li In IhiIIl -.i r-^ i i ■ i-^ i ^ hnt 

ra-i'dLn nrc prpeLLrnlly ui huovvr.— vma'si iirver 
h.ive to worry ntnsiJt them It r-unk :- n rMTir-kiuLy 

[hill yirtl I'Jin II -L- Jl CDikCiriLii ii. hI v iL htkirillL 4 -v 4 >r I 

l-.Ml-.l! L.> Ill- Ji4.ll> I nr il jilt. Ill h-l a 

H-HMil rltiv> i: . IMSTS n:^ 7 i TF3.-1^ fl.- a 1 1 lY. Vr.-i* 
■i-.-i.il ljn,y ] in’ an NA^i|(: Eai]icr<47Tuir];-£Hi Wi-idr-T mi 
’■:-hy | :^y Mini I h. IJ>v.>r n yeili's [acini, | r OH l> I 

■Tii\< yi"l I !-“-H thnn -be a duy. flririr >-m.| li.iir vi.Mlr 
DYNjiMTC? outGL yen nn- ■■ 1 1 » r -i ■ - - - 

Ivl- |. lan'iij; l."ii.>-l i .!■■-:■ nl yi.'iir 
iiwai — yin| l.aiHH IL yimr- 

HCl r. i-HH-ipn-Ji r-nr 

ihirsi- ahirs. tndny. 

neS]? 



Tiicw ploMrai ahew iiow e-aay It Fi t jj 
OM- rate EhP Dyrianipe Snjn»r-Ch*r'j-E-iJ 
W-t liter . 



A H FNT^t WANTFIl 1 Mo Foil WAnt *om&lbi.np wmy to 

“ la Hil I till Von ri[ia make- his [irahta Lnlrndaeiae 
tfp saraffes, Fiieirijji-^, inpChwriiCCi janilcrti- mul hifLlPRe-lkiiRk-H mini iln 1 
new DTN.U1 Jti fii.irn-T-ObiLriTiM I Wwlder — w.“t*']l 1*1 yem ir Teit len 
<l;[ 5 fK at cur riiilr .so- ynhi e.Tn hii aunv jitnad nf Iku* immr-nji^ ^ali'fi pnftsi- 
billtieH. CeL 'jur his pratlL phna and tin dny ti^-nl alfL'-r, Just ^e-nd 
ii1lLU.'lr':il cay bun far free particulnrs indnyt 



Dynamic Wolder Ce, p S326-TG Slkrrtun Rd.r Chl«*p. 1 1 1- 
fJe'cnl li'n: r ii: f «, "in t to po into Ihf* wn-kdinj; bnaine-M. S-efld 
me Iri-M pui-iichlars nn hew I rein learn weld inn -al. biXisa 
n.nrl ’full dire ji 1 1 n ipfi yr>itr SjvmimiL We Idler. 

AftlKNTS; JuuL inark ;m ‘‘K" here □ mill yna *'lil KCekue fall 
parlLe-uliifii of aur Ilia praftl 31 -Lan and, 10 d-iiy tfLiili ^fte-r. 



!■ Name . 



DYNAMIC WELDER CO. 



I Addreus 



T&l-TQ S1LVERTON ROAD 



CHICAGO, ILL P Tliwh 



Rtnle . ■ . + 1 . p ■■ i ■ + 1 



MARCH, 1942 
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Op-oral ian of Lath# CunlraH 
Lclhe Tools and Tliiir Application 
He^ to Toko Accurate M-ecEuromanlf 
Machining W&wk Between €■$«+«* 
Chuck Wark 

taper Turning and Boring 
Prilling, Rooming and Tupping 
Cutring, icrow Throadi 
Eroding and Lovitling the Lath* 

Mail Coupon Today 



SOUTH BEND LATHE WORKS 

SIS C. Hadhon St.. S-oulh ECci-nrt, Indlioa 

HfictD^ed Lind 2Sc in stamp? for which plfm^e ftniii 
one copy of "How to Run a Lathe/' 

Knmm 



H OW TO RUN A LATHE” is a complete refer- 

price book on the opera! ion and care ul a mod- 
em. screw-cutting, metal working Lithe. ll contains 
128 pages. S ' y * v H* and over 360 illustrations. 
Clearly written in easy- to- understand language, this 
C a practical handbook for llic machinal, lathe op- 
erator, Apprentice or simp student* 

The Defense Industries need trained lathe opera- 
tors— men who are skillful with their hands —know 
how to diagnose I rouble— ran surest 
improvements, ll vou are mechanical [y 
inclined you may hr ahlr Lo help win 
the Battle of Production, Write today 
for your copy of How to Hun a 
I-atheC Price 25c postpaid, Coin or 
stamps of any country accepted. 



SOUTH BEND LATHE WORKS 



GET THIS BOOK 



A&Ur&s 



615 Easl Mod Lien Slr**h Soulh tlond, Indiana, U. 5. A. 



City 



5nale 



Lathe Builder s for 3 5 Year s 
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POPULAR MECHANICS 





CONSERVE VITAL GAS AND OIL 
WITH A HARLEY-DAVIDSON 



Harley-Dovidson Motorcycles do patriotic duly 
these days. By giving greater gas mileage and 
reducing oil consumption, they conserve essen- 
tial products lor airplanes, tanks and other 
motorized equipment. These some features bring 
unmatched economy for owners — pfus faster, 
more convenient transportation. No time sched- 
ules or parking troubles to worry about. Come 
and go as you please — plenty of power for 
lost getaway — always ahead of the rest when 
the lights say ' J Go.' r Dependable, low-cast per- 
formance for everyday service — and for grand 

week-end trfps^ 

Harley-Dovidson Motorcycles are doing double 
duty these days — in defense service os well as 
for civilian needs. See your Harley-Dovidson 
dealer — learn about the superior performance 
of these world champion motorcycles. Also look 
over his special values in reconditioned models. 




HARLEY-DAVIDSON MOTOR CO., Dipt. P, MllwaukM, Wli r 

Sand FREE of big 24--£a£p* "Eft^hutiniP 11 ifiAgGZlfla filled Wl I h Itici 1 1 Tng mc-tDr-cycla plcturai 

■and slarin-E. AEio Ifraraiurc a bawl Ihe Ha ii?>-Davids.bdi L Shflitip Ik -Bfcdpicid far 1 mailinB <dif. 

Noma 
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Set 'em up' 



■ — - FOR CHAMPION LOWELL 



AND SIT UP THE CAMELS, TOO 

Whether you're bowling 
yourself — or just watching 
— nothing hits the spot like 
a cool , flavorful Camel 



TALK ABOUT your wuod-Kttti ft ' 
womlerf You're looking ri^bt .u 
him— "I-Ov." Jackson of St, Louis, 
3 94 1 All-American, cmpiuin of the 
ivory ii match game champions. 
Light up i'i slower burning Camel 
iLini watch this champion of cham- 
piun^ in uctidn. 



THERE'S A SWIFT FLASH the 

:,i rrrt The hall whirls down the 
alley, Take a good look at the 
way "Low" Jackson tossed that 
one— ilm? an AM -American hook. 
Close to the gutter. Three-qunrterS 
down, slip stares to brttak— Straight 
for the stoi. SVatch it now— it's— 




A PERFECT MET! Like a home* 
with the bases loaded . . , like the 
full, rich flavor of n certain cijEa* 
rtife, it never fails to rhrilL No 
matter h ow m uch you Smoke, t here' > 
always a fresh,, welcome taste to a 
Camel — For Camels are milder with 
iL'Sjp nicotine in the smoke. 



THE SCORE-BOARD tells the 
story. More smokers prefer Camels 
r . . smokers like Lowell Jjckson ro 
whom mitclneu is so important . , 
smokers who want ;■ H^ver rhiir 
doesn't tire the caste. You'll never 
know whuf you've been missing 
until you smoke Canids. 



TWENTY TIMES ■’Low" Jackson 
{jj^oi c-y has rolled the perfect *t.ore. 
Every time he lights up a Camel he 
smokes with the assurance of rrtewt- 
erri laboratory science dun in |hc 
smoke of milder, $Loivfrri burning 
Camels til ere is lee nicotine (ice 
hrfau . lets). Get Camels next time. 



The swoke of slower 'bu ruing 
CamdS contains 

28 % LESS 
NICOTINE 

than the average of the ■! other 
Eargtf&t- selling brandy rested— 
less chan any of them— according 
to independent scientific rests 
tif thv jOT-rrirf itself I 





S EXTRA SMOKES PER 



fly by n»iny 25% 
ilswtr ihon ihv 
avtragi of the 4 
cth*r largesf-iilU 
ing brandi f#«l«d 
— *lpw# r tbtPTi pity 
pf th*m^Cninotii 
alia fiiv* yaa a 
i m o fie S n ^ pltri 
vqual r &fi fba avtn 
*B*p ** 






Camel 

—the Cigarette of 
Costlier 
Tobaccos 

R ■ 1 1 1 1 V TolMPr. ■ (Vinapup 
W I nliin ■ S iSi’in. .K,, SJ r 





